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LT 5-^PP-2-(:7x-;U^;r)7-U>(18.4g)^ 
mp. 65-66 deg C 

'H-NMR(CDCl3,200MHz) fi4.35(2H,brs), 6.69 
-6.78(2H,m), 7.03-7.29(5H,m), 7.37(1 H,d,J-8.0 
Hz). 

[0445] 

##fi^J 30 

4-^7PPK>4f>^:t"-;U(19.1g)CDX^y— ;u 
;^5S(130ml)|C^^b®(I)(9.5g)^Ja^. 16 B#Fb1 

;iH$^y'j>(i20mi)icjn^. ^bic i-:?p^-3- 

:ihP^>-tf>(25g). e'Jv>(36ml)^i)P^T 17 

0 deg cvnmmnLtzo 



;li?iLr l-[(4-^PP:7xx;u)^;i-]-3-:^hP^ 
>if>(26.3g)^^gr0<!:Lr»fco 

mp. 56-58 deg C 

•H-NMR(CDC13,300MHz) 6 7.30-7.53(6H,m), 
8.00-8.06(2H,m). 

[0446] 

##«>J31 

l-[(4->7PP7x-;i/)T:i-]-3-xhP'<>Hf>(26. 
lg)(7)X^y-;UJ§;'^(160ml)IZi^lt(160ml)^*P 
^.80 deg CCiPlftLfco 

il7ul*(16.5g)^'>L-roilP:^. 80 deg CTrm 
felAPlftLfco 



^■(t>:I^^X^;U=4:l)ICi^Lfco 



2003-11-11 

It concentrated, recrystallization did residue from hexane 
-ethylacetate and 5 -chloro -2- it acquired (phenylthio ) 
aniline (18.4 g ) as crystal . 

mp.65-66deg C 

<sup>l</sup>H-nmr (CDCl<sub>3</sub>, 200MHz );de 
4.35 (2 H, brs ), 6.69 - 6.78 (2 H, m ), 7.03 - 7.29 (5 H, m ), 
7.37(1 H,d, J=8.0Hz). 

[0445] 

Reference Example 30 

4 -chlorobenzene thiol 16 hour heating and refluxing it made 
ethanol solution (130 ml ) of (19.1 g ) including the copper 

(1 ) oxide (9.5 g ). 

It fihered solid , washed dried with ethanol and. 

12 hours it agitated with 170 deg C this in addition to 
quinoline (120 ml ),furthermore 1 -bromo -3- nitrobenzene 
(25 g ), including pyridine (36 ml ). 

While being warm, you poured to concentrated hydrochloric 

acid which adds ice . 

separating it did including ethylacetate . 

You washed organic layer with saturated saline , dried with 
magnesium sulfate . 

Concentrating, 1 - [ (4 -chlorophenyl ) thio ] - 3 -nitrobenzene 
it acquired (26.3 g ) as crystal . 

mp.56-58deg C 

<sup>l</sup>H-nmr (CDCl<sub>3</sub>, 300MHz );de 
7.30 - 7.53 (6 H, m ), 8.00 - 8.06 (2 H, m ). 

[0446] 

Reference Example 31 

1 - [ (4 -chlorophenyl ) thio ] - 3 -nitrobenzene it heated to 
ethanol solution (160 ml ) of (26,1 g ) with 80 deg C 
including acetic acid (160 ml ). 

It added reduced iron (16.5 g ) little by little, 1 hour heated 
with 80 deg C. 

insoluble matter was filtered, filtrate was concentrated. 

Including saturated sodium bicarbonate * aqueous solution 
and ethylacetate , furthermore insoluble matter wasfiltered. 

separating it did filtrate , with water one time washed organic 
layer with twice , saturated saline , dried with magnesium 
sulfate . 

It concentrated, attached on 

[shirikagerukaramukuromatogurafii ] (hexane .ethylacetate 
=4:1). 
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mp. 61-62 deg C 

^H-NMR(CDCl3,200MHz) (5 3.67(2H,brs), 6.57 
(lH,ddd,J=1.0Hz,2.6Hz,8.0Hz).6,64(lH,t,J=2.0H 
z), 6.70-6.75(lH,m), 7.10(lH,t,J=8.0Hz), 7.26 
(4H,s). 

[0447] 

32 

4-[(2--hP7x-;U)5'^]7'x/— ;U(5.0g).X^ 
/-jK85ml). 7K(15ml). ii7c:i5t(6,7g). i^lb* 



SLT 4-[(2-T^/:7xx;U)^;i-]:7xy-;U(3.21 
g)^$SB^H<!:LT^#/co 

mp. 124-125 deg C 

^H-NMR(CDCl3,200MHz) 5 4.27(2H,brs), 5.02 
(lH,brs), 6.65-6.78(4H,m), 7.02-7.08(2H,m), 7. 
1 5-7.23(1 H,m), 7.40(1 H,dd,J=1.8Hz,7.6Hz). 

[0448] 

33 

(4~hP7x-;u)p«^y->/K4.7g)<th'JxT;U7 
5>(5.2ml)(7)xh^tKP7^>;^?S(100ml)IC0 
deg C -e/^>X;U*x^U^piJK(2.6ml)^iaT 

0 deg cx^io^mnuzo 



^H-NMR(CDCl3,200MHz) 5 3.07(3H,s), 5.34(2 
H,s), 7.57-7,64(2H,m), 8.24-8.30(2H,m). 



2003-11-11 

It concentrated, recrystallization did residue from hexane 
-isopropyl ether and 3 - itacquired [ (4 -chlorophenyl ) thio ] 
aniline (5.1 g ) as crystal . 

Furthermore second crystal was acquired from mother liquor 
(4.7 g). 

mp.61-62degC 

<sup>l</sup>H-nmr (CDCl<sub>3</sub>, 200MHz );de 
3.67 (2 H, brs ), 6.57 (1 H, ddd, J=L0Hz , 2.6Hz , 8.0Hz). 
6.64 (1 H, t, J=2.0Hz ) 6.70 - 6.75 (1 H, m ), 7.10 (1 H, t, 
J=8.0Hz ), 7.26(4 H,s). 

[0447] 

Reference Example 32 

4 - [ (2 -nitrophenyl ) thio ] phenol (5.0 g ), ethanol (85 ml ), 
water (15 ml ), reduced iron (6.7 g ), mixing calcium chloride 
(1.1 g ), 3 hours heating and refluxing it did. 

celite filtration it did, concentrated filtrate . 

With water one time you washed with one time , saturated 
saline including the ethylacetate , dried with magnesium 
sulfate . 

It concentrated, recrystallization did residue from diisopropyl 
ether jpl 1 and 4 - itacquired [ (2 -amino phenyl ) thio ] phenol 
(3.21 g) as crystal . 

mp.l24-125degC 

<sup>l</sup>H-nmr (CDCl<sub>3</sub>, 200MHz );de 
4.27 (2 H, brs ), 5.02 (1 H, brs ), 6.65 - 6.78 (4 H, m ), 7.02 - 
7.08 (2 H, m ), 7.15 -7.23 (1 H, m), 7.40 (1 H, dd, J=1.8Hz , 
7.6Hz). 

[0448] 

Reference Example 33 

(4 -nitrophenyl ) methanol (4.7 g ) with in tetrahydrofuran 
solution (100 ml ) of triethylamine (5.2 ml ) methane sulfonyl 
chloride (2.6 ml ) wasdripped with 0 deg C. 

20 minutes it agitated with 0 deg C. 

It concentrated, separating it did including water and 

ethylacetate . 

You washed organic layer with saturated saline , dried with 
magnesium sulfate . 

It concentrated, 4 -nitrobenzyl methane sulfonate it acquired 
(7.0 g ) as colorless crystal . 

<sup>l</sup>H-nmr (CDCl<sub>3</sub>, 200MHz );de 
3.07 (3 H, s ), 5.34 (2 H, s ), 7.57 - 7.64 (2 H, m ), 8.24 - 8.30 
(2 H,m). 
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[0449] 
##fl3J 34 

7K^^b:M-U't7A(;fitt.60%. l.4g)^^+^^> 

0 deg C -e 3,5-v7xii;U-lH-e^V'— ;U(6.8g) 
0 deg C -e 4--hn^>vyUp«^?>X;i/7t%:fv— h 

(7.0g)^ iDx. ^a-e 4 li#r0l}t^*Lfco 

;1SSL. X^y— ;U(85ml). 7X(15ml). ji7ci*(10 

g). ^^b*;i/v't7A(i.7g)$J!in^-C2 i^PfllipfKiS 

Bt^x^;u^Jp^T7K-e 3 0. t&?a:tiS7Kl: l 

mt^Ls ^^F^i;x5^;UX-^;U-egtoT4.[(3,5 

>(1.86g)^$£B^B<!:LTi#fco 
mp. 129-131 deg C 

'H-NMR(CDCl3,200MHz) (53.60(2H,brs), 5.27 
{2H,s), 6.59(2H,d,J=8.8Hz), 6.63{lH,s), 6.92(2 

H, d,J=8.8Hz), 7.30-7.45(8H,m), 7.87(2H,dd,J- 

I. 2Hz,8.2Hz). 

[0450] 
##«»J 35 

t-:?^;u 4-[(5-(3-(3-^^pp:7xy*v)7xijy).2 

-7<5^;U-6,7-vtKPeUK[2,3-d]e'J^V>-8(5H) 

--r;^)T•tr^;^]-l-t''^7v>*;^7^^:^vb-h 

(4.13g)^P^XT;U(20ml)IC<tANL.4N Jg^ 
(l^^xT;UJ§ja[,20ml)^;'STL.SS-e 1 B# 
relit i^Lfco 

«faiLfclSH^H^;IIXL-C N-[3-(3-^Pa7xy:^ 
vpxX)U].2->f^;i.-8-[2-7l-^V-2-(l-e^^V 
x;i.)x^;U].5,6,7,8-i^h7tKPe'JK[2,3-d]e 
'J5i?>-5-75>H^iltg(3.93g)^»lfe$SfBi: 



mp. 156-158 deg C 

Ttmi^^M C26H29N602C1-3HC1- 

3H2O tLX 



[0449] 

Reference Example 34 

You washed sodium hydride (oily , 60%, 1 .4g ) with hexane , 
suspension did in the tetrahydrofuran (100 ml ). 

With 0 deg C 30 minutes it agitated with room temperature 3 

and 5 -biphenyl -IH-pyrazole including (6.8 g ). 

With 0 deg C 4 hours it agitated with room temperature 4 
-nitrobenzyl methane sulfonate including the(7.0 g ). 

It concentrated, with water one time it washed with thrice , 
saturated saline including ethylacetate , dried with magnesium 

sulfate . 

It concentrated, 2 hours heating and refluxing it did ethanol 
(85 ml ), water (15 ml ), reduced iron (10 g ), including 
calcium chloride (1 .7 g ). 

celite filtration it did, concentrated filtrate . 

With water one time you washed with thrice , saturated saline 
including the ethylacetate , dried with magnesium sulfate . 

It concentrated, washed residue with diethyl ether and 4 - it 
acquired[ (3 and 5 -biphenyl -IH-pyrazole -1- y! ) methyl ] 
aniline (1.86 g ) as crystal . 

mp.l29-131degC 

<sup>l</sup>H-nmr (CDCl<sub>3</sub>, 200MHz );de 
3.60 (2 H, brs ), 5.27 (2 H, s ), 6.59 (2 H, d, J=8.8Hz ), 6.63 (1 
H, s ), 6.92 (2 H, d, J=8.8Hz ), 7.30 - 7.45(8 H, m ), 7.87 (2 H, 
dd, J=1.2Hz, 8.2Hz ). 

[0450] 

Reference Example 35 

t-butyl 4- [ (5 - (3 - (3 -chlorophenoxy ) anilino ) - 2 -methyl 
-6, 7-dihydro pyrido [2 and 3 -d ] pyrimidine -8 (5 H ) -yl ) 
acetyl ] - 1 -piperazine carboxylate it melted (4.13 g ) in 
ethylacetate (20 ml ), dripped 4 Nhydrochloric acid 
(ethylacetate solution , 20ml ), 1 hour agitated with room 
temperature . 

Filtering crystal which it precipitated, N- [3 - (3 
-chlorophenoxy ) phenyl ] - 2 -methyl -8- [2 -oxo -2- (1 
-piperazinyl ) ethyl ]- 5, 6, 7 and 8 -tetrahydro pyrido it 
acquired [2 and 3 -d ] pyrimidine -5-amine trihydrochloride 
(3.93 g ) as colorless crystal . 

mp.l56-158degC 



elemental analysis values 

C<sub>26</sub>H<sub>29<ysub>N<sub>6</sub>0<sub>2</sub>Cl*3HCl 
*3H<sub>2</sub>0 doing 
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Calcd. C,47.57; H,5.83; N,12.80; Cl,21.60. 

Found C,47.58; H,5.94; N,13.10; Cl,21.62. 

'H-NMR(DMSO-d6,300MHz) 5 1 .80-1 .96(1H, 
m), 2.04-2. 16(lH,ni), 2.52(3H,s), 2.96-3.24(5 
H,m), 3.52-3.82(6H,m), 4.76(2H,brs), 6.30(1H, 
dd,J=1.8H2,7.8Hz), 6.48(1 H,t,J=2.1 Hz), 6.61(1 
H,d,J=9.9Hz), 6.95-6.98(lH,m), 7.04(1 H,t,J=2.1 
Hz), 7,15-7.20(2H,m), 7.41(lH,U=8.1Hz), 8.0 
3(lH,s), 9.62(lH,brs). 

[0451] 

36 

2-;/T;U-7,8-vtKPeUK[2,3-d]e>J^V>-5(6 

H)-;l->(i.Og)Coy^y— ;u;'tiS(20mi)ic7X^<b 
7tx'^7*:^h'J'5A(0.35g)^JPx.. g;S-C 30 

ji5i*e/u*y;K7PTh^^7^-(^ 

;U=10:l)IC#Lfco 

^mu Ji/^^-rv^pe;ux-^;u-egfeoT 2- 

y5^;U-5,6,7,8-7^h7tKneUK[2,3-d]eU5v 

mp. 159-160 deg C 

^H-NMR(CDCl3,300MHz) 6 1 .78-1 .89(1 H,m), 
2.01-2.09(lH,m), 2.44(3H,s), 3.38-3.46(lH,m), 
3.56-3.64(1 H,m), 4.78(lH,t,J=3.6Hz), 5.75(1 
H,brs), 7.96(1 H,s). 

[0452] 

##^J 37 

2-p(^^l.-5,6,7,8-7"h^tKPe'jK[2,3-d]e'J^v 
>-5-:^-— ;U(0.80g)(7)h;ixX>;§i^(20ml)(Cv7 
x-;^7f^X/t^U>^TvK(1.24ml)<t l,8-v7-(fe 
V-?P[5.4.0H-^>x-t>(0.86ml)$'ia;^.Ma 

>u-e2[pittaiLfco 

tZo 

^x^^KDJV)icML. ;ii§L. mmmm:^^ 

;u-^+-9->A^bS$£B^BLT 5-TvK-2-7t^;u-5, 

6,7,8-xh^tKPe'JK[2,3-d]eU5v>(0.37g)^ 



2003-11-11 

Calcd.C, 47.57;H, 5.83;N, 12.80;C1, 21.60. 

FoundC, 47.58;H, 5.94;N, 13.10;C1, 21,62. 

<sup>l</sup>H-nmr (DMSO -d<sub>6</sub>, 300MHz );de 
1.80- 1.96(1 H,m ), 2.04 -2,16(1 H, m),2.52 (3 H, s ), 
2.96 - 3.24 (5 H, m ),3.52 - 3.82 (6 H, m ), 4.76 (2 H, brs ), 
6.30 (1 H, dd, J=l .8Hz , 7.8Hz ), 6.48 (1 H, t, J=2. IHz ), 6.61 
(1 H, d, J=9.9Hz ), 6.95 - 6.98 (1 H, m ),7.04 (1 H, t, 
J=2.1Hz), 7.15 - 7.20 (2 H, m), 7.41 (1 H, t, J=8.1Hz), 8.03 
(1 H,s), 9.62(1 H,brs). 

[0451] 

Reference Example 36 

2 -methyl -7, 8-dihydro pyrido [2 and 3 -d ] pyrimidine -5 (6 
H ) -on in methanol solution (20 ml ) of (1 ,0 g ) 30 minutesit 
agitated with room temperature including sodium borohydride 
*(0.35g). 

It concentrated, residue attached on 

[shirikagerukuromatogurafii ] (From only basic , ethylacetate 
ethylacetate lethanol =10:1 ). 

It concentrated, washed residue with isopropyl ether and 2 - 
[mechiruu ] 5, 6, 7and 8 -tetrahydro pyrido it acquired [2 and 

3 -d ] pyrimidine -5-ol (0.86 g ) as colorless crystal . 

mp.l59-160degC 

<sup>l</sup>H-nmr (CDCl<sub>3</sub>, 300MHz );de 
1 .78 - 1 .89 (1 H, m ), 2.01 - 2.09 (1 H, m ), 2.44 (3 H, s ), 
3.38 - 3.46 (1 H, m ),3.56 - 3.64 (1 H, m ), 4.78 (1 H, t, 
J=3.6Hz ), 5.75 (1 H, brs ), 7.96 (1 H, s ). 

[0452] 

Reference Example 37 

2 -methyl -5, 6, 7, 8-tetrahydro pyrido in toluene solution (20 
ml ) of [2 and 3 -d ] pyrimidine -5-ol (0.80 g ) 1 hour it 
agitated with room temperature diphenyl phosphoryl azide 
azido (1.24 ml ) with 1 and 8 -diazabicyclo [5.4 . 0] - 7 
-undecene including the(0.86 ml ). 

Including water separating it did 5 min after 
agitating, including ethylacetate . 

It made saturated in water layer including salt , furthermore 
the twice extracted with ethylacetate . 

It adjusted organic layer , dried with magnesium sulfate . 

It attached on [shirikagerukaramukuromatogurafii ] (Only 
basic , ethylacetate ), concentrated, recrystallization did 
residue from ethylacetate -hexane and 5 -azido -2- methyl -5, 
6, 7, 8-tetrahydro pyrido it acquired [2 and 3 -d ] pyrimidine 
(0.37 g ) as colorless crystal . 
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e'jK[2,3-d]e'j5v>(o.i2g)^iifejigB^B<tLr 

mp. 122-123 deg C 

*H-NMR(CDCl3,300MHz) 5 1.86- 1.97(1 H,m), 
2.00-2.08(1 H,m), 2.49(3H,s), 3.42-3.58(2H,m), 
4.12(lH,t,J=3.6Hz), 5.81(lH,brs), 8.06(lH,s). 



[0453] 

38 

7K^^b'J5^OAT;USxOA(0.24g)a)xh^tK 
P37^>(10ml)^;S;^lc 0 deg C 5-TvK-2- 
yf^>ll.-5,6,7,8-^h^tKPe'JK[2,3-d]e'j5v> 

(o.40g)^in^.o deg c-e 1 B^relitlfUro 
0 deg C -e IN 7KK1b:J-hU'!7A7Xi§i«^|g;fe 



v'J*^^>l/*7A^P^h^^73'^-(^S14. W 
Kxf^;KD^*N&B^KXTF;U:X^y-;U=5:l) 
l^#L. ;1^SLT 2->^;U-5A7,8-xh^tKPe 
•JK[2,3-d]e'J5v>-5-yS>(0.14g)^7^;U3'7 

'H-NMR(CDCl3,300MHz) <S 1.6-2, 0(2H,m), 2. 
45(3H,s), 3.4-3.5(lH,m), 3.5-3.6(1 H,m), 4.02(1 
H,brs), 5.89(lH,brs), 8.07(lH,s). 

[0454] 

##^J 39 

X5^;u (2-y5^;U-5-;t^V-6,7-vtKPe'JK[2, 

3-d]e'JSv>-8(5H)-^;U)T-b:T— h(0.50g)(7) 

x^/-jUj§?]£(lOml)lZ7K*^b7fK't7m:M-'JO 
A(0.1 lg)^JP7L. m^V 2 Btralltif Lfco 

;l.ieL. S^^vU*>f ;K7P vh^^3^-f-(^ 
PKx5^;U:x^y-;u=iO:l)lcfTrLfco 



ii$gL. x^;u (5-tKP^v-2-^^;U-6,7-vt 
K P e 'J K[2,3-d] e U ^ v>-8(5H)--f ;U)7-lr^- 
h(0.49g)^;SJKJKg(!:LT#fco 



It attached on [shirikagerukaramukuromatogurafii ] (From 
only ethylacetate ethylacetate :ethanol =5:1 ), concentrated 
mother liquor , washed residue with isopropyl ether and 
furthermore 5 -azido -2- methyl -5, 6, 7, 8-tetrahydro pyrido it 
acquired [2 and 3 -d ] pyrimidine (0.12 g ) as colorless 
crystal . 

mp.l22-123degC 

<sup>l</sup>H-nmr (CDCl<sub>3</sub>, 300MHz );de 
1.86 - 1.97 (1 H, m ), 2.00 - 2.08 (1 H, m ), 2.49 (3 H, s ), 
3.42 - 3.58 (2 H, m ),4.12 (1 H, t, J=3.6Hz ), 5.81 (1 H, brs ), 
8.06 (1 H, s ). 

[0453] 

Reference Example 38 

In tetrahydrofiiran (10 ml ) suspension of lithium aluminum 
hydride Niu * (0.24 g ) with 0 deg C 1 hour itagitated with 0 
deg C 5 -azido -2- methyl -5, 6, 7, 8-tetrahydro pyrido 
including [2 and 3 -d ] pyrimidine (0.40 g ). 

Until foaming is settled, it added 1 Nsodium hydroxide 
aqueous solution production liquid with 0 deg C, 5 min 
agitated. 

It filtered via celite . 

On one hand, you washed residue on celite with 
methanol ,concentrated washing liquid , mehed in 
ethylacetate , mixed with filtrate ahead, dried with magnesium 
sulfate . 

It attached on [shirikagerukaramukuromatogurafii ] (From 
only basic , ethylacetate ethylacetate rethanol =5:1 ), 
concentrated and 2 -methyl -5, 6, 7, 8-tetrahydro pyrido it 
acquired [2 and 3 -d ] pyrimidine -5-amine (0.14 g ) as 
amorphous . 

<sup>l</sup>H-nmr (CDCl<sub>3</sub>, 300MHz);de 1.6 
- 2.0 (2 H, m ), 2.45 (3 H, s ), 3.4 - 3.5 (1 H, m ), 3.5 - 3.6 (1 
H, m ), 4.02(1 H, brs ), 5.89 (1 H, brs ), 8.07 (1 H, s ). 

[0454] 

Reference Example 39 

In ethanol solution (10 ml ) of ethyl (2 -methyl -5-oxo -6, 
7-dihydro pyrido [2 and 3 -d ] pyrimidine -8 (5 H ) -yl ) 
acetate (0.50 g ) 2 hours it agitated with the room temperature 
including sodium borohydride * (0.1 1 g ). 

It concentrated, residue attached on 
[shirikagerukuromatogurafii ] (basic , ethylacetate lethanol 
=10:1 ). 

It concentrated, it acquired ethyl (5 -hydroxy -2- methyl -6, 
7-dihydro pyrido [2 and 3 -d ] pyrimidine -8 (5 H ) -yl ) 
acetate (0.49 g ) as oil . 
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•H-NMR(CDCl3,300MHz) d 1.28(3H,t,J=7.2H 
z), 1.87-1.98(lH,m), 2.00-2,07(lH,m), 2.41(3 
H,s), 3.29-3.36(1 H,m), 3.66-3.75(1 H,m), 4.20 
(2H,q,J=7.2Hz), 4,38(2H,s), 4.71-4.73(lH,m), 
7.88(1 H,s). 

[0455] 

##151J 40 

xt;u (5-tKp+i/-2-j?«^;u-6,7-i?tKpe'jK 

[2,3-d]e'J5v>-8(5H)->fyU)7-l?x-K0.49g) 
a)h;UX>Jt;l£(10ml)ICv:7x-;U7t^X7tN>J;U7 
vK(0.50nil)i: l,8-v7ifev^P[5.4.0]-7-'t7> 
7^H2>(0.34nil)*j!n]^.M;gr* 12 mSf^WL 

tZo 

v'J:^^^yU:^^A^PVh^7*^'7^-(i^^xf^;U 

;u-e^orx^>u (5-7i;K-.2->^^u-6,7-i;tK 

Pt:'JK[2,3-d]e'J^V>-8(5H)-^JU)7-tr7^— h 
(0.30g)^«lfeilSa^B<tLT#fco 

mp. 104-105 deg C 

'H-NMR(CDCl3,200MHz) <S 1 .28(3H,t,J=7.4H 
z), 2.00-2.78(2H,m), 2.47(3H,s), 3.29-3.40(lH, 
m), 3.61-3.74(lH,m), 4.21(2H,q,J=7.4Hz), 4.34 
(lH,d,J==17.2Hz), 4.45(lH,d,J-17.2Hz), 4.61(1 
H,t,J=4.0Hz), 8.04(1 H,s). 

[0456] 

##«»J41 

4-tKP+v-2-p«T;ue'J^v>-5-^i;i.7t?>Kx 

^;b(1.8g). h'JX5';ix7^>(4.2ml)^ DMF(25m 

M;a-e 1 m^mnLfzo 

4-(3^Pe;L/7S/)6S^t-3^5";K2.0g)(DDMF(20 



tZo 



^§^X:i^^xT;^/^+■y■>)^fflt^rfflML. n- 

(5-Xh+v:b;U7Kx;U-2-ptT;ueU^v>-4-< 
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<sup>l</sup>H-nmr (CDCl<sub>3</sub>, 300MHz );de 
1 .28 (3 H, t, J-7.2HZ ), 1 .87 - 1 .98 (1 H, m ), 2.00 - 2.07 (1 H, 
m ), 2.41 (3 H, s ), 3.29 -3.36 (1 H, m ), 3.66 - 3.75 (1 H, m ), 
4.20 (2 H, q, J=7.2Hz ), 4.38 (2 H, s ), 4.71 - 4.73 (1 H, m ), 
7.88 (1 H, s ). 

[0455] 

Reference Example 40 

In toluene solution (10 ml ) of ethyl (5 -hydroxy -2- methyl 
-6, 7-dihydro pyrido [2 and 3 -d ] pyrimidine -8 (5 H ) -yl ) 
acetate (0.49 g ) 12 hours it agitated with the room 
temperature diphenyl phosphoryl azide azido (0.50 ml ) with 
1 and 8 -diazabicyclo [5.4 . 0] - 7 -undecene including (0.34 
ml ). 

separating it did including water and ethylacetate . 

With water one time you washed organic layer with twice , 
saturated saline , driedwith magnesium sulfate . 

It attached on [shirikagerukaramukuromatogurafii ] (Only 
ethylacetate ), concentrated, washed residue with the 
isopropyl ether and it acquired ethyl (5 -azido -2- methyl -6, 
7-dihydro pyrido [2 and 3 -d ] pyrimidine -8 (5 H ) -yl ) 
acetate (0.30 g ) as colorless crystal . 

mp. 104-1 05degC 

<sup>l</sup>H-nmr (CDCl<sub>3</sub>, 200MHz );de 

1 .28 (3 H, t, J=7.4Hz ), 2.00 - 2.78 (2 H, m ), 2.47 (3 H, s ), 

3.29 - 3.40 (1 H, m ), 3.61 -3.74 (1 H, m ), 4.21 (2 H, q, 
J=7.4Hz),4.34(l H, d, J=l7.2Hz ), 4.45 (1 H, d,J-17.2Hz), 
4.61 (1 H, t, J=^.OHz ), 8.04 (1 H, s ). 

[0456] 

Reference Example 41 

4 -hydroxy -2- methyl pyrimidine -5-carboxylic acid ethyl 
(1 .8 g ), it mehed triethylamine (4.2 ml ) in DMF (25 ml ), 1 
hour itagitated with room temperature including under ice 
cooling , tosyl chloride (1 .9 g ). 

4 - Including DMF (20 ml ) solution of (propyl amino ) 
butanoic acid t-butyl (2.0 g ), 3 hours itagitated with room 
temperature . 

It removed solvent , it extracted with ethylacetate including 

water. 

organic layer after washing, was dried with water and 
saturated saline makinguse of anhydrous magnesium sulfate , 
solvent was removed. 

It refined residue making use of 
[shirikagerukaramukuromatogurafii ] (elution 
solvent :ethylacetate /hexane ), N- (5 -ethoxy carbonyl -2- 
methyl pyrimidine -4- yl ) - 4 - itacquired (propyl amino ) 
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'H-NMR (200MHz, CDCI3) d 0.85 (3H, t, J 
= 7.5 Hz), 1.37 (3H, t, J = 7,1 Hz), 1.44 (9 
H, s), 1.56-1,67 {2H, m), 1.85-1.93 (2H, m), 
2.23 (2H, t, J= 7.4 Hz), 2.50 (3H, s), 3.35 
(2H, t, J = 7.5 Hz), 3.54 (2H, t, J = 7.1Hz), 
4.32 (2H, q, J = 7.1 Hz), 8.48 (IH, s). 

[0457] 

N-(5-xh+v:^;u7K-;u-2->5^;ueu^v>-4- 
^;u)-4-(3^pe>fUT5/)ISK t-:?T;Ki.ig)^^ 
^y-;i/(25ml)ICj§;bNL. i3^)0lK t-:?h+vK(0. 

ig)^j!jp^.5o deg c^imstumuzo 



Bt&IZ 6N l^li(lOml)^ Jjn^. 100 deg C. 1 B# 



>5";U-9-::^Pt';U-6,7,8,9-7"h^tKP-5H-e'J^ 
K[4,5-b]T-lfe>-5-:i->(0.3g)^«lfe;f-f;UitL 

xmtzo 

^H-NMR (300MHz, CDCI3) 6 0.99 (3H, t, J 
- 7.5 Hz), 1.64-1.74 (2H, m), 2.30-2.38 (2 
H, m), 2.54 (3H, s), 2.74 (2H, t, J = 7.5 H 
z), 3.39 (2H, t, J= 6.5 Hz), 3.73-3.78 (2H, 
m), 8.58 (IH, s). 

[0458] 

##«ij43 

2-x5^;u-4-tKP+ve'J5v>-5-:ti;U7K>^x 

^M20g)^ h'jX^;U75>(28ml)^ DMF(80ml) 

icjgANL. 7K/^T. ^^bh^/;K20g)^ip^. M 

i^xsmmwLtzo 

i-xT>/U-2-ep'jK>(i5g)^ 4N yKMit^^^J^y 
A7KJ#;lE(75ml)lcJtlDK.. 8 BtPels ilSSLfco 
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butanoic acid t-butyl (1.1 g ) as light brown oyl . 

<sup>l</sup>H-nmr (200 MHz , CDCl<sub>3</sub> );de 
0.85 (3 H, t, J=7.5Hz ), 1.37 (3 H, t, J=7.1Hz ), 1.44 (9 H, s ), 
1.56 - 1.67 (2 H, m ), 1.85 - 1,93(2 H, m ), 2.23 (2 H, t, 
J=7.4Hz ), 2,50 (3 H, s ), 3.35 (2 H, t, J=7.5Hz ), 3.54 (2 H, t, 
J=7.1Hz ), 4.32 (2 H, q, J=7.1Hz ), 8.48 (1 H, s ). 

[0457] 

Reference Example 42 

N- (5 -ethoxy carbonyl -2- methyl pyrimidine -4- yl ) - 4 - it 
melted (propyl amino ) butanoic acid t-butyl (1 . 1 g ) in 
ethanol (25 ml ), 50 deg C, 2 hours it heated including 
potassium t-butoxide (0.1 g ). 

It removed solvent , it extracted with ethylacetate including 1 

Ncitric acid aqueous solution . 

organic layer after washing, was dried with water and 
saturated saline makinguse of anhydrous magnesium sulfate , 
solvent was removed. 

100 deg C, 1 hour it heated to residue including 6 
Nhydrochloric acid (10 ml ). 

Including sodium bicarbonate water solution , it extracted 
with ethylacetate . 

organic layer after washing, was dried with water and 
saturated saline makinguse of anhydrous magnesium sulfate , 
solvent was removed. 

It refined residue making use of 
[shirikagerukaramukuromatogurafii ] (elution 
solvent :ethylacetate /hexane ), 2 -methyl -9-propyl -6, 7, 8, 
9-tetrahydro -5H- it acquired the[pirimido ] [4 and 5 -b ] 
azepine -5 -on (0.3 g ) as colorless oyl . 

<sup>l</sup>H-nmr (300 MHz , CDCl<sub>3</sub> );de 
0.99 (3 H, t, J=7.5Hz ), 1 .64 - 1 .74 (2 H, m ), 2.30 - 2.38 (2 H, 
m ), 2.54 (3 H, s ), 2.74(2 H, t, J=7.5Hz ), 3.39 (2 H, t, 
J=6.5Hz ), 3.73 - 3.78 (2 H, m ), 8.58 (1 H, s ). 

[0458] 

Reference Example 43 

2 -ethyl -4- hydroxypyrimidine -5-carboxylic acid ethyl (20 
g ), it melted triethylamine (28 ml ) in DMF (80 ml ), 3 hours 
itagitated with room temperature including under ice cooling , 
tosyl chloride (20 g ), 

1 -ethyl -2- pyrrolidone (15 g ) in addition to 4 Nsodium 
hydroxide aqueous solution production liquid (75 ml ), 8 
-hour , reflux it did. 
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^fLfco 

fco 

;ue''J5v>-4--r;U)-4-(x^>U7S/)|§igx^ 

'H-NMR (300MHz, CDCI3) d 1.14-1,47 (12 
H, m), 1.63-2.05 (2H, m), 2.33 (2H, t, J = 
7.5 Hz), 2.78 (2H, q, J = 7.6 Hz), 3.45 (2H, 
q, J = 7.0 Hz), 3.57 (2H, t, J = 7.5 Hz), 4. 
09-4.17 (2H, m), 4.33 (2H, q, J = 7.2 Hz), 
8.51 (IH, s). 

[0459] 

44 

N-(5-xh+i/*;u;f5x;u-2-x^;ue'j5v:/-4- 

>f;U)-4-(X5^;i.7Sy)i§^X5^;U(21g)$' DMF 
(200ml)IC;'^;bNL. *'J'^7A t-^h^vK(8.5g)^ 
*P^.80 deg CsimmumLfzo 

m%^S^L. IN mm^. PKx^;UT*tt 



^ife:^-^;^(l2g)^^#fco 



7|-^;U(2g)IC 6N ikM(lQm\)^)}U7Ls 100 deg 

c. 1 mmmmuzo 

mK7Km:^h'JOA7X;§;'^^^P^> P^x^>L. 
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It removed solvent , suspension did residue in DMF (100 
ml ), under ice cooling added in reaction mixture ahead. 

After room temperature , 3 hours agitating, solvent was 
removed. 

Including water, after washing, it neutralized with 
ethylacetate making use of 1 Ncitric acid aqueous solution , 
extracted with ethylacetate . 

organic layer after washing, was dried with water and 
saturated saline makinguse of anhydrous magnesium sulfate , 
solvent was removed. 

It melted residue in DMF (250 ml ), overnight it agitated with 
the room temperature potassium carbonate (28 g ), including 
ethyl iodide (11 ml ). 

It removed solvent , it extracted with ethylacetate including 
water. 

organic layer after washing, was dried with water and 
saturated saline makinguse of anhydrous magnesium sulfate . 

It removed solvent , N- (5 -ethoxy carbonyl -2- ethyl 
pyrimidine -4- yl ) - 4 - it acquired (ethylamino ) ethyl 
butyrate (21 g )as light brown oyl . 

<sup>l</sup>H-nmr (300 MHz , CDCl<sub>3</sub> );de 
1 .14 - 1.47 (12 H, m ), 1 .63 - 2.05 (2 H, m ), 2.33 (2 H, t, 
J=7.5Hz ), 2.78 (2 H, q, J=7.6Hz ), 3.45(2 H, q, J=7.0Hz ), 
3.57 (2 H, t, J=7.5Hz ), 4.09 - 4. 17 (2 H, m ), 4.33 (2 H, q, 
J=7.2Hz), 8.51(1 H,s). 

[0459] 

Reference Example 44 

N- (5 -ethoxy carbonyl -2- ethyl pyrimidine -4- yl ) - 4 - it 

melted (ethylamino ) ethyl butyrate (21 g ) in DMF (200 ml ), 
80 deg C, 2 hours it heated including potassium t-butoxide 
(8.5 g). 

It removed solvent , it extracted with ethylacetate including 1 
Nhydrochloric acid . 

organic layer after washing, was dried with water and 
saturated saline makinguse of anhydrous magnesium sulfate , 
solvent was removed. 

residue was refined making use of 
[shirikagerukaramukuromatogurafii ] (elution 
solvent : ethylacetate /hexane ), light brown oyl (12 g ) 
wasacquired. 

100 deg C, 1 hour it heated to oyl (2 g ) including 6 
Nhydrochloric acid (10 ml ). 

Including sodium bicarbonate water solution , it extracted 
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^^v'^A^ fflt^raJg. mmm^L. 2,9-v 

XT;U-6J,8,9-xK^tKP-5H-eU5K[4,5-b]T 
-lfe>-5-;l->(1.4g)^;i!JSIfe5j--r;UtLT#fco 



'H-NMR (300MHz, CDCI3) 6 1.24-1.34 {6H, 
m), 2.29-2,38 (2H, m), 2.72-2.85 (4H, m), 
3.38 (2H, t, J = 6.3 Hz), 3.86 (2H, q, J = 
7.2 Hz), 8.61 (lH,s). 

[0460] 

##0iJ 45 

2-x^;i..4-tKP4^v-e'J^v>-5-:t);U7K>^ 
XT;K5.1g). KUxT;UT5>(9ml)^DMF(80m 

OlcjgA^L. 7K;tT. i^^bhv;K5.2g)^ip^. 

MST*3ii#rBi^i«fLfco 

4-(v^P^Ptf^U75/)iSK t-:?^JK5.4g)© T 
HF(30ml)J§i]S. mSI*U'i7A(9g)$J!lP^. 

fee 



DMF(75ml)lc5§ANL. ^'J'^ A t-3^h^V 
K(3.5g)* ia^. 80 deg C. 2 ^PeljllPiftLfco 

L. IN >7x>M7Kit?«^ Jtip^s mm 

x5^;u-eftthLfco 

7K. t&f0^iS7KT:v^;tm. »7K«S^^ 



)§ji«:i^Mx^;U//s+H^->)^fflLM:if|SiL. ?iS 
llfe:t-f>K4.6g)^#fco 



:i--rJK2.3g)IC 6N ^^(lOmO^JP^. 100 deg 

C. 1 v^miiumLtzo 

mSl7K^:J-h'J'i7A7X5tj«^*P^. PSIx^;u 
^^1^7X. tSfD^^7K-eJ5fe;f «l7KeSt^ 

P::^Ptf;U-2-X5=';U-6,7,8,9-xh^tKP-5H-e 
g5K[4,5-b]7-lfe>-5.;J->(l.4g)^^|fe;j->r;u 
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with ethylacetate . 

After washing, it dried organic layer with water and saturated 
saline makinguse of anhydrous magnesium sulfate , removed 
solvent , 2 and 9 -diethyl -6, 7, 8, 9-tetrahydro -5H- it 
acquired [pirimido ][4 and 5 -b ] azepine -5-on (1 .4 g ) as pale 
yellow oyl . 

<sup>l</sup>H-nmr (300 MHz , CDCl<sub>3</sub> );de 
1.24 - 1.34 (6 H, m ), 2.29 - 2.38 (2 H, m ), 2.72 - 2.85 (4 H, 
m ), 3.38 (2 H, t, J=6.3Hz ),3.86 (2 H, q, J=7.2Hz ), 8.61 (1 H, 
s). 

[0460] 

Reference Example 45 

2 -ethyl -4- hydroxy -pyrimidine -5-carboxylic acid ethyl (5.1 
g ), it melted triethylamine (9 ml ) in DMF (80 ml ), 3 hours 
itagitated with room temperature including under ice cooling , 
tosyl chloride (5.2 g ). 

4 - Including THF (30 ml ) solution , potassium carbonate (9 

g ) of (cyclopropyl amino ) butanoic acid t-butyl (5.4 g ), 
ovemight itagitated with room temperature . 

It removed solvent , it extracted with ethylacetate including 
water. 

organic layer after washing, was dried with water and 
saturated saline makinguse of anhydrous magnesium sulfate , 
solvent was removed. 

It melted residue in DMF (75 ml ), 80 deg C, 2 hours it heated 
including the potassium t-butoxide (3.5 g ). 

It removed solvent , it extracted with ethylacetate including 1 
Ncitric acid aqueous solution . 

organic layer after washing, was dried with water and 
saturated saline makinguse of anhydrous magnesium sulfate , 
solvent was removed. 

residue was refined making use of 
[shirikagerukaramukuromatogurafii ] (elution 
solvent : ethylacetate /hexane ), pale yellow oyl (4.6 g ) 
was acquired. 

100 deg C, 1 hour it heated to oyl (2.3 g ) including 6 
Nhydrochloric acid (10 ml ). 

Including sodium bicarbonate water solution , it extracted 
with ethylacetate . 

After washing, it dried organic layer with water and saturated 
saline makinguse of anhydrous magnesium sulfate , removed 
solvent , 9 -cyclopropyl -2- ethyl -6, 7, 8, 9-tetrahydro -5H- it 
acquired [pirimido ] [4 and 5 -b ] azepine -5-on (1.4 g ) as 
brown oyl . 
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'H-NMR (200MHz, CDCI3) S 0.73-0.79 (2H, 
m), 0.92-1.01 (2H, m), 1.34 (3H, t, J = 7.5 
Hz), 2.15-2.29 (2H, m), 2.67 (2H, t, J = 7. 

3 Hz), 2.82-3.00(3H, m), 3.50 (2H, t, J - 6. 

6 Hz), 8.66 (IH, s). 

[0461] 
##^J 46 

20%i- h 'J ^ AX V Kx^y — 5S(490m 
1), x^y~>iu(200mi)4»lc. 7K/1^T. xh+v7 

ot^T:^ xh+v;^^l^>^P>^vxf^;i/{i47 
g)^;STLfco 



*Sa^B$51X. 7K^L. 2-xh+v-4-tKP^ve'J 
5v>-5-*;U7K>Kx^;U(l42g)^^fe^ggt 

^H-NMR (300MHz, DMSO-de) <S 1.24 (3H, 
t, J = 7.1 Hz), 1.30 (3H, t, J - 7.1 Hz), 4.1 
9 (2H, q, J = 7.1 Hz), 4.42 (2H, q, J = 7.1 
Hz), 8.40 (IH, s). 

[0462] 

##19J47 

2-xh^v-4-tKP+ve'JSv>-5-:b>U7K>^ 
X^;ix(3.2g). h'JX5';U7^>(5.2ml)$ DMF(50 
nll)U?§A^L. 7K;tT> t^1bhv>/K3.0g)$-iPX.. 

4-(v^P3^Pe;U75/)i&K UZf^Jl(3,Og)0 T 
HF(15ml)5§;'$. j^M*'J^A(6.2g)^i3P^. MS 



Brk^ DMF(50ml)IC;§ANL. :tl'J^ A t-^h+V 
K(2.0g)$^)PX..80 deg C. 2 B^reUD^Lfco 



<sup>l</sup>H-nmr (200 MHz , CDCl<sub>3</sub> );de 
0.73 - 0.79 (2 H, m ), 0.92 - 1.01 (2 H, m ), 1.34 (3 H, t, 
J=7.5Hz ), 2.15 - 2.29 (2 H, m ),2.67 (2 H, t, J=7.3Hz ), 2.82 - 
3.00 (3 H, m ), 3.50 (2 H, t, J=6.6Hz ), 8.66 (1 H, s ). 

[0461] 

Reference Example 46 

20% sodium ethoxide ethanol solution (490 ml ), in ethanol 
(200 ml ), under ice cooling , ethoxy amidine acetate (85 g ) 
was added. 

Next, [etokishimechirenmaron ] acid diethyl (147 g ) was 
dripped. 

1 hour agitation later, 6 hours reflux it did with room 
temperature . 

It removed solvent , it filtered crystal which was 
precipitated,washed with diethyl ether . 

Suspension it did crystal which it acquires in water, 
itneutralized making use of acetic acid . 

It fihered crystal , water wash did, 2 -ethoxy -4- 
hydroxypyrimidine -5-carboxylic acid ethyl it acquired (142 
g ) as colorless crystal . 

<sup>l</sup>H-nmr (300 MHz , DMSO 
-d<sub>6</sub> );de 1.24 (3 H, t, J=7.1Hz ), 1.30 (3 H, t, 
J=7.1Hz ), 4.19 (2 H, q, J=7.1Hz ), 4.42 (2 H, q, J=7.1Hz ), 
8.40(1 H,s). 

[0462] 

Reference Example 47 

2 -ethoxy -4- hydroxypyrimidine -5-carboxylic acid ethyl (3.2 
g ), it melted triethylamine (5.2 ml ) in DMF (50 ml ), 2 hours 
itagitated with room temperature including under ice cooling , 
tosyl chloride (3.0 g ). 

4 - Including THF (15 ml ) solution , potassium carbonate 
(6.2 g ) of (cyclopropyl amino ) butanoic acid t-butyl (3.0 g ), 
overnight itagitated with room temperature . 

It removed solvent , it extracted with ethylacetate including 
water. 

organic layer after washing, was dried with water and 
saturated saline makinguse of anhydrous magnesium sulfate , 
solvent was removed. 

It melted residue in DMF (50 ml ), 80 deg C, 2 hours it heated 
including the potassium t-butoxide (2.0 g ). 

It removed solvent , it extracted with ethylacetate including 1 
Ncitric acid aqueous solution . 
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feyJ-^;K3.7g)^#fco 



:t-f ;K1.6g)IC 3N ^K(100nil)^*D^. 80 deg 

c. 40 i^rmmuzo 

j§J5$S4L. 9-v^p:?pe;u.2-xh^v-6,7, 

8,9-xh^tKP-5H-e'J£K[4,5-b]7-tfe>-5-;l- 
>(0.9g)^2i^||feligB^HtLT^Ifco 

'H-NMR (300MHz, CDCI3) d 0.73-0.78 (2H, 
m), 0.93-0.99 (2H, m), 1.43 (3H, t, J = 7.1 
Hz), 2.14-2.23 (2H, m), 2.64 (2H, t, J = 7. 

5 Hz), 2.94-2.98(1 H, m), 3.52 (2H, t, J = 6. 

6 Hz), 4.46 (2H, q, J = 7.1 Hz), 8.61 (IH, 
s). 

[0463] 
##15iJ 48 

h'J:?;^7^PT^^hT5v>(25g). jLh^i^^^\y 

>-7P>^vX^;U(48g)(7)x^y— jU(200ml);^ 
mz 20%:l-h'J'^Axh4rvKx^/-;uj§;lS(76 
ml)^;TaTL. 6 V^fSM^iLtzo 

mm^m^u in ikm^mi^x^m^s w^x 



S5S^v'J:by^;u^^A^P^h':7*^:?>i'-(?§til 
5§SI:i^^x^;u//^^-y->)^ffli%r«ML. 4- 

tKP+e/eU5i?>-2-h'J:7;U;J-P>^;U-5-* 

;^7^^>sxT;Kl6g)^^Rfe^igB^Hi:LT^#/co 



'H-NMR(300MHz,CDCl3) 6 1.49(3H,U=7.2Hz), 
4.56(2H,q,J=7.2Hz), 9.17(iH,s), 11.95(lH,br). 



[0464] 

##^J 49 

4-tKP+v-2-h'J7;u;l-p>^;ue'J5v>-5-:ti 

;U7fx>Kx^;K16g)$V^PP^^>(130ml)IC 
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organic layer after washing, was dried with water and 
saturated saline makinguse of anhydrous magnesium sulfate , 
solvent was removed. 

residue was refined making use of 
[shirikagerukaramukuromatogurafii ] (elution 
solvent :ethylacetate /hexane ), yellow oyl (3.7 g ) 
wasacquired. 

80 deg C, 40min it heated to oyl (1.6 g ) including 3 
Nhydrochloric acid (100 ml ). 

Including under ice cooling , potassium carbonate , it 
extracted with ethylacetate . 

organic layer after washing, was dried with water and 
saturated saline makinguse of anhydrous magnesium sulfate . 

It removed solvent , 9 -cyclopropyl -2- ethoxy -6, 7, 8, 
9-tetrahydro -5H- it acquired [pirimido ] [4 and 5 -b ] azepine 
-5-on (0.9 g ) as the pale yellow crystal . 

<sup>l</sup>H-nmr (300 MHz , CDCl<sub>3<;/sub> );de 
0.73 - 0.78 (2 H, m ), 0.93 - 0.99 (2 H, m ), 1.43 (3 H, t, 
J=7.1Hz ), 2.14 - 2.23 (2 H, m ),2.64 (2 H, t, J=7.5Hz ), 2.94 - 
2.98 (1 H, m ), 3.52 (2 H, t, J=6.6Hz ), 4.46 (2 H, q, 
J=7.1Hz), 8.61 (1 H,s). 

[0463] 

Reference Example 48 

trifluoro acetamidine (25 g ), it dripped 20% sodium ethoxide 
ethanol solution (76 ml ) to ethanol (200 ml ) solution of 
[etokishimechirenmaron ] acid diethyl (48 g ), 6 hours reflux 
did. 

It removed after neutralizing, it extracted solvent , with 
ethylacetate making use of 1 Nhydrochloric acid . 

organic layer after washing, was dried with water and 
saturated saline makinguse of anhydrous magnesium sulfate , 
solvent was removed. 

It refined residue making use of 
[shirikagerukaramukuromatogurafii ] (elution 
solvent rethylacetate /hexane ), 4 -hydroxypyrimidine -2- 
trifluoromethyl -5-carboxylic acid ethyl it acquired the(16 g ) 

as colorless crystal . 

<sup>l</sup>H-nmr (300 MHz , CDCl<sub>3</sub> );de 

I. 49 (3 H, t, J-7.2HZ ), 4.56 (2 H, q, J=7.2Hz ), 9.17 (1 H, s ), 

II. 95(1 H,br). 

[0464] 

Reference Example 49 

4 -hydroxy -2- trifluoromethyl pyrimidine -5-carboxylic acid 
ethyl it melted (16 g ) in dichloromethane (130 ml ), overnight 
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J^A^L. 7K;t"Fs iS^b:^-^tl-'J;K18ml). DMF 

tZo 

'H-NMR (300MHz, CDCI3) 8 1.45 (3H, t, J 
= 7.2 Hz), 4.51 (2H, q, J - 7.2Hz), 9.25 (1 
H, d, J - 0.6 Hz). 

[0465] 

50 

4-75yy5^;u-i-t-:fh+v*;u7K-;n=^'Jv> 

(18g). hUx^JUT5>(12ml)^X^y-;U(100m 
l)IC;^AxL.7^'j;U^X^;U(9.2ml)^in^fco 

5.5 B#Pp11I1f L. JSil^SiUco 



^>^vOA^ffll>T$^Ji. S*L. 3-75 

y-N-(i-t-"3^h^v*;u7K~;ue^'Jv>-4->r^u> 
^;u):;^pe:*->^x^;u(24g)^aimfe;J--r;ui: 

'H-NMR (200MHz, CDCI3) 6 1.05-1.20 (2H, 
m), 1.26 (2H, t, J = 7,2 Hz), 1.45 (9H, s), 
1.46-1.72 (3H, m), 2.47-2.53 (4H, m), 2.53-2. 
74 (2H, m), 2.86 (2H, t, J = 6.5 Hz), 4.06- 
4.16 (2H, m), 4.14 (2H, q, J = 7.2 Hz). 

[0466] 

#%15"J51 

4-tKP^v-2-y5^;ut°U5v>-5-:^;U7K>Mx 
^>K8g). h'jX^;U75:^(12ml)^ DMF(125ml) 
lwj§A^L. 7K;^Ts l^^bhvJK8.8g)^*P^fco 

5y-N-(i-t-::?^h^v:^;U7Kx;ue'^'Jv>-4-<;u 

y^;U):>'Pt';i->^Xf^;U(13.8g)CD DMF(25m 



fco 
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it agitated with room temperature under ice cooling , oxalyl 
chloride (1 8 ml ), including DMF (catalyst amount ). 

solvent after removing, it melted residue in dichloromethane , 
it driedmaking use of water wash , anhydrous magnesium 
sulfate . 

It removed solvent , 4 -chloro -2- trifluoromethyl pyrimidine 
-5-carboxyIic acid ethyl it acquired (18 g ) as light red color 
oyl . 

<sup>l</sup>H-nmr (300 MHz , CDCl<sub>3</sub> );de 

1 .45 (3 H, t, J=7,2Hz ), 4.51 (2 H, q, J=7.2Hz ), 9.25 (1 H, d, 
J=0.6Hz ). 

[0465] 

Reference Example 50 

4 -aminomethyl -1- t-butoxycarbonyl jpl 1 piperidine (18 g ), 
triethylamine (12 ml ) was melted in ethanol (100 ml ), ethyl 
acrylate (9.2 ml ) wasadded. 

5.5 hours it agitated with room temperature , removed 
solvent . 

Including water, it extracted with ethylacetate . 

After washing, it dried organic layer with water and saturated 
saline makinguse of anhydrous magnesium sulfate , removed 
solvent , 3 -amino -N- it acquired (1 -t-butoxycarbonyl jpl 1 
piperidine -4- yl methyl ) ethyl propionate (24 g ) as pale 

yellow oyl . 

<sup>l</sup>H-nmr (200 MHz , CDCl<sub>3</sub> );de 
1.05 - 1.20 (2 H, m ), 1.26 (2 H, t, J=7.2Hz ), 1.45 (9 H, s ), 

1 .46 - 1 .72 (3 H, m ), 2.47 -2.53 (4 H, m ), 2.53 - 2.74 (2 H, 
m ), 2.86 (2 H, t, J=6.5H2 ), 4.06 - 4.16 (2 H, m ), 4.14 (2 H, 
q, J=7.2Hz). 

[0466] 

Reference Example 51 

4 -hydroxy -2- methyl pyrimidine -5-carboxylic acid ethyl (8 
g ), triethylamine (12 ml ) was melted in DMF (125 ml ), 
under ice cooling , tosyl chloride (8.8 g ) wasadded. 

With room temperature 1 hour it agitated with room 
temperature 1 hour agitationlater, potassium carbonate (15 g ), 
3 -amino -N- including DMF (25 ml ) solution of (1 
-t-butoxycarbonyl jpl 1 piperidine -4- yl methyl ) ethyl 
propionate (13.8 g). 

It removed solvent , it extracted with ethylacetate including 
water. 

organic layer after washing, was dried with water and 
saturated saline makinguse of anhydrous magnesium sulfate , 
solvent was removed. 
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fe:t-f/K16.5g)^t#fco 



x^y-;^(200ml)lc^§A^Ls7X*^b■fh'J'^A(6 
0%. 1.45g)^7K;tTs 1}UX. 1 mr^m^iLfzo 

mmSi^Ls IN <7x>^7Kiti]S^»nx.K^ 
x^;U-THF -etttiiLfco 

^gH^H(ll.9g)^^#fro 

^rH(3g)IC6N^^(10ml)^AD^. 100 deg C. 4 

5>(30mi). xi^ifi;.t-:^T;u(i.8g)^ia^. M 

mm^s^u s^Kx^ju-etttijLfco 

tk. iaip^^7K-ej5t;f m^mm-^ 



^§^^:itMx^;^//^+■y->)^fflL^T^I^L. 8> 

;U)-2->^;U-5,6,7,8-xh^t:KPeUK[2,3-d]eU 
5i;>-5-;j->(1.4g)SilfeserBi:LTt#fco 

*H-NMR (200MHz, CDCI3) <S 1.15-1.35 (2H, 
m), 1.47 (9H, s), 1.62-1.69 (2H, m), 1.88-2. 

04 (IH, m), 2.54 (3H, s), 2.66-2.78 (4H, m), 
3.58-3.65 (4H,m), 4.11-4.14 {2H, m), 8.70 

(IH, s). 

[0467] 
##<5>J 52 

4-75Al-Xh+v:ti;i/7t?xjue^iJi;>(8.6g)$ 
x^y-;U(50ml)(cJiANL.T'5^'JyuMx^;U(5. 
5nil)$;iSTL. mi^V-^StmnLfzo 

mm^^iiLs 3-75AN-(l-Xh+v*;U7t?x 
;ue/<'Jv>-4--r;U)3^Pe:j->S|X^;U(13g)^ 

n^t-()itLxmtzo 

'H-NMR (300MHz, CDCI3) 6 1.20-1.33 (8H, 
m), 1.83-1,87 (2H, m), 2.50 (2H, t, J = 6.5 
Hz), 2.60-2.67 (IH, m), 2.82-2,88 (2H, m), 

2.91 (2H, t, J =6.5 Hz), 4.08-4.18 (6H, m). 

[0468] 
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residue was refined making use of 
[shirikagerukaramukuromatogurafii ] (elution 
solvent :ethylacetate /hexane ), yellow oyl (16.5 g ) 
wasacquired. 

It melted in ethanol (200 ml ), under ice cooling , added 
sodium hydride (60% and 1 .45 g ), 1 hour reflux did. 

It removed solvent , it extracted with ethylacetate -THF 
including 1 Ncitric acid aqueous solution . 

organic layer alter washing, was dried with water and 
saturated saline makinguse of anhydrous magnesium sulfate , 
solvent was removed, yellow crystal (1 1.9 g ) was acquired. 

100 deg C, 40min it heated to crystal (3 g ) including 6 
Nhydrochloric acid (10 ml ), removed the solvent . 

It melted residue in ethanol (200 ml ), overnight it agitated 
with the room temperature triethylamine (30 ml ), including 
carbon dioxide di-t-butyl (1.8 g ). 

It removed solvent , extracted with ethylacetate . 

organic layer after washing, was dried with water and 
saturated saline makinguse of anhydrous magnesium sulfate , 

solvent was removed. 

It refined residue making use of 
[shirikagerukaramukuromatogurafii ] (elution 
solvent :ethylacetate /hexane ), 8 - (N- t-butoxycarbonyl jpl 1 
piperidine -4- yl methyl ) - 2 -methyl -5, 6, 7, 8-tetrahydro 
pyrido itacquired [2 and 3 -d ] pyrimidine -5-on (1.4 g ) as 
yellow crystal . 

<sup>l</sup>H-nmr (200 MHz , CDCl<sub>3</sub> );de 
1.15-1.35 (2 H,m), 1.47 (9 H,s), 1.62- 1.69 (2 H,m), 
1.88 - 2.04 (1 H, m ),2.54 (3 H, s ), 2.66 - 2.78 (4 H, m ), 3.58 
-3.65(4H,m), 4.11 -4.14(2 H,m), 8.70(1 H,s). 

[0467] 

Reference Example 52 

4 -amino -1- ethoxy carbonyl piperidine it melted (8.6 g ) in 
ethanol (50 ml ), dripped ethyl acrylate (5.5 ml ), the 
overnight agitated with room temperature . 

It removed solvent , 3 -amino -N- it acquired (1 -ethoxy 
carbonyl piperidine -4- yl ) ethyl propionate (13 g ) as the 

yellow oyl . 

<sup>l</sup>H-nmr (300 MHz , CDCl<sub>3</sub> );de 
1.20 - 1.33 (8 H, m ), 1.83 - 1,87 (2 H, m ), 2.50 (2 H, t, 
J-6.5HZ ), 2.60 - 2.67 (1 H, m ),2.82 - 2.88 (2 H, m ), 2.91 (2 
H, t, J=6.5Hz ), 4.08 - 4.18 (6 H, m ). 

[0468] 



Page 413 Paterra® InstantMT® Machine Translation (US Patent 6,490,548). Translated and formatted in Tsukuba, Japan. 



JP2003321472A 

^mm 53 

^;U(9.1g). h'Jx^;UT5>(21ml)^ THF(500m 

1.5 BtPeH^iili^. 7K)tT. 3-75/-N-(l-XK^V 
;U(8.6g)(D THF(20ml)jtjS^;"STL, ^jg-C- 

fee 



x^y— ;K200ml)lc;tANL. 7K5%T« ^KMiti- 
W)'^M60%. i.2g)^*nx. 30 j^m'iS>kUzo 

j§J«^e*L, IN ^^^J]D^.i^Kx^;u-ctt 

^:?o>':7A^ fflt^rl^)i. ;-§!«^e^ ^fe 

«SII(8.5g)^#f=o 

6N ttK(50ml)$Jn^. 100 deg C,2.5 B#(HlJjn 

it JI^® * L . 8-( 1 -X hdFi/:ti;U;t< - ;U-4-e'< 
U V-;U)-2-P«5^ ;U-5,6,7,8-x h7 1 K □ tf' J K[2,3 
-d]t°'J5i^>-5-:t>(3.4g)^«lfellSSi:LT^I 

fee 

h'jx^;u75>(4.5nii). rMiSi;-t-:?^;u(3.6 
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Reference Example 53 

4 -hydroxy -2- methyl pyrimidine -5-carboxylic acid ethyl 
(9.1 g ), triethylamine (21 ml ) suspension was done in THF 
(500 ml ), the under ice cooling , chloride methane sulfonyl 
(3.9 ml ) was dripped. 

1 .5 After hours agitating, it dripped THF (20 ml ) solution of 
under ice cooling , 3- amino -N- (1 -ethoxy carbonyl 
piperidine -4- yl ) ethyl propionate (8.6 g ), overnight agitated 
with room temperature . 

It removed solvent , it extracted with ethylacetate including 

water. 

organic layer after washing, was dried with water and 
saturated saline makinguse of anhydrous magnesium sulfate , 
solvent was removed. 

residue was refined making use of 

[shirikagenikaramukuromatogurafii ] (elution 

solvent :ethylacetate /hexane ), pale yellow oyl was acquired. 

It melted in ethanol (200 ml ), 30 min reflux it did including 
under ice cooling , sodium hydride (60% and 1 .2 g ). 

It removed solvent , it extracted with ethylacetate including 1 
Nhydrochloric acid . 

organic layer after washing, was dried with water and 
saturated saline makinguse of anhydrous magnesium sulfate , 
solvent was removed, yellow crystal (8.5 g ) was acquired. 

Including 6 Nhydrochloric acid (50 ml ), 100 deg C, 2.5 hours 
it heated. 

It removed solvent , it extracted with ethylacetate including 
sodium bicarbonate water solution . 

organic layer after washing, was dried with water and 
saturated saline makinguse of anhydrous magnesium sulfate . 

It removed solvent , 8 - (1 -ethoxy carbonyl -4- bipyridinyl ) - 
2 -methyl -5, 6, 7, 8-tetrahydro pyrido it acquired [2 and 3 -d ] 
pyrimidine -5-on (3.4 g ) as colorless crystal . 

solvent of water layer was removed, insoluble matter removal 

by filtration was doneincluding ethanol . 

solvent of filtrate was removed, residue was melted in ethanol 
(50 ml). 

triethylamine (4.5 ml ), including carbon dioxide di-t-butyl 
(3.6 g ), overnight it agitated with the room temperature . 

It removed solvent , extracted with ethylacetate . 

organic layer after washing, was dried with water and 
saturated saline makinguse of anhydrous magnesium sulfate , 
solvent was removed. 



Page 4 1 4 Paterra® InstantMT® Machine Translation (US Patent 6,490,548). Translated and formatted in Tsukuba, Japan. 



JP2003321472A 

(i.t-:?h4^v*;u;K~;u-4-e'<'Jv-;u)-2-^f' 

;U-5A7,8-^h^tKPeUK[2,3-d]eU5v>-5- 



8-(l-XK4ri/*;U7t?-;U-4-e><'Jv->U).2-y5^ 
jU-5,6,7,8-^h^tKPe'JK[2,3-d]e'JSv>-5- 
^H-NMR (300MHz, CDCI3) 5 1.28 (3 
H, t, J = 7.2 Hz), 1.63-1.75 (4H, m), 2.56 
(3H, s), 2.65 (2H, t, J = 7.1 Hz), 2.94 (2H, 
br), 3.51 (2H, t, J = 7.1 Hz), 4.16 (2H, q, J 
= 7.2 Hz), 4.32 (2H, br), 5.07-5.18 (IH, 
m), 8.73 (IH, s).8-(l-t-:?h^V*;U7K-^U-4. 
e^'Ji?-;U)-2.y5^;U-5,6,7,8.xh^tKaeUK 
[2,3-d]t"'JSv>-5-7|->: 'H-NMR(300MHz, C 
DCI3) d 1.48 (9H, s), 1.62-1.72 (4H, m), 2. 
56 (3H, s), 2.65(2H, t, J - 7.0 Hz), 2.89 (2 

H, br), 3.52 (2H, t, J = 7.0 Hz), 4.27 (2H,b 
r), 5.07-5.13 (IH, m), 8.73 (IH, s). 

[0469] 

54 

l-/<>i?;i/-4-(2-75yx^;U)e^Uv>(12g)^ 
X^y-;U(100ml)(Cj§)!)NL.7^'J;UKxf^^U(6 

mm^^^:L. 3-7SAN-[2-(l-^>v;ue^'J 

i;>-4--r>'U)x5^;u]'::^pe:t>KxT;u(i7g)$ 

'H-NMR (300MHz, CDCI3) 6 1.22-1.34 (6H, 
m), 1.39-1.46 (2H, m), 1.62-1.65 (2H, m), 

I. 89-1.96 (2H, m), 2.50 (2H, t, J = 6.5 Hz), 
2.62 (2H, t, J =7.5 Hz), 2.84-2.89 (2H, m), 
3.48 (2H, s), 4,14 (2H, q, J = 7.2 Hz), 7.2 

1-7.31 (5H, m). 

[0470] 
##iJlJ 55 

4-tKa^v-2-p«T;ue'U^v>-5-:ti;U7f;>^x 

5';U(10g). hUX5^;U7S>(20ml)^ DMF(150m 

i)lc5gANL. 7K;tT. ^<bhv;Kio.5g)S*a^ 

1 mmmw'^. 7k;i^t. 3-75an-[2- 
(i-K>v;ue^gv>-4-<;i/)x^^u]:?'pe;l- 
>®x5^;u(i7g). mK*'J't7A(i5g)**nK.. 

fco 
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It refined residue making use of 
[shirikagerukaramukuromatogurafii ] (elution 
solvent :ethylacetate /hexane ), 8 - (1 -t-butoxycarbonyl ** 4 
-bipyridinyl ) - 2 -methyl -5, 6, 7, 8-tetrahydro pyrido 
itacquired [2 and 3 -d ] pyrimidine -5-on (2.9 g ) as colorless 
crystal . 

8 - (1 -ethoxy carbonyl -4- bipyridinyl ) - 2 -methyl -5, 6, 7, 

8-tetrahydro pyrido [2 and 3 -d ] pyrimidine 
-5-on :<sup>l</sup>H-nmr (300 MHz , 
CDCl<sub>3</sub> );de 1.28 (3 H, t, J=7,2Hz ), 1.63 - 1.75 
(4 H, m ), 2.56 (3 H, s ),2.65 (2 H, t, J=7.1Hz ), 2.94 (2 H, 
br ), 3.51 (2 H, t, J=7.1Hz ), 4.16 (2 H, q, J=7.2Hz ), 4.32 (2 
H, br ), 5.07 - 5.18 (1 H, m ), 8.73 (1 H, s ), 8 - (1 
-t-butoxycarbonyl ** 4 -bipyridinyl ) - 2 -methyl -5, 6, 7, 
8-tetrahydro pyrido [2 and 3 -d ] pyrimidine 
-5-on :<sup>l</sup>H-nmr (300 MHz , 
CDCl<sub>3</sub> );de 1.48 (9 H, s ), 1.62 - 1.72 (4 H, m ), 
2.56 (3 H, s ),2.65 (2 H, t, J=7.0Hz ), 2.89 (2 H, br ), 3.52 (2 
H, t, J=7.0Hz ), 4.27 (2 H, br ), 5.07 - 5.13 (1 H, m ), 8.73 (1 

H, s). 

[0469] 

Reference Example 54 

1 -benzyl -4- it melted (2 -aminoethyl ) piperidine (12 g ) in 
ethanol (100 ml ), overnight itagitated with room temperature 
including ethyl aery late (6 ml ). 

It removed solvent , 3 -amino -N- it acquired [2 - (1 -benzyl 
piperidine -4- yl ) ethyl ] ethyl propionate (17 g ) as the 
yellow oyl . 

<sup>l</sup>H-nmr (300 MHz , CDCl<sub>3</sub> );de 

I. 22 - 1,34(6 H,m), 1.39- 1.46(2 H,m), 1.62- 1.65 (2 H, 
m ), 1.89 -1.96 (2 H, m ), 2.50 (2 H, t, J=6.5Hz ), 2.62 (2 H, t, 
J=7.5Hz ), 2.84 - 2,89 (2 H, m ), 3.48 (2 H, s ), 4.14 (2 H, q, 
J=7.2Hz), 7.21 -7.31 (5 H,m). 

[0470] 

Reference Example 55 

4 -hydroxy -2- methyl pyrimidine -5-carboxylic acid ethyl (10 
g ), triethylamine (20 ml ) was mehed in DMF (150 ml ), 
under ice cooling , tosyl chloride (10.5 g ) wasadded. 

With room temperature , overnight it agitated with room 
temperature 1 hour agitationlater, under ice cooling , 3- amino 
-N- [2 - (1 -benzyl piperidine -4- yl ) ethyl ] ethyl propionate 
(17 g ), including potassium carbonate (15 g ). 

It removed solvent , it extracted with ethylacetate including 
water. 
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x^y-;Ki50ml)lc;tANL, 7K;-^T. ymiti- 

hiJ't'A(60%. 1.75g)^i)n^, 1.5 mS'M^Lfzo 

mm^m^L. m <7:L:ymyi^mmm^. mm 
:f'r;u(20g)^^#fco 

6N iS^(50ml)^*n;^.. 100 deg C. 1.5 ^FbISD 



fflL^XmiiL. 8-[2-(l-'<>v;i'-4-t°'<'Jv- 
yU)X5^;U].2->^;U-5,6,7,8-xK7tKat°'JK[2, 
3-d]e'J5v>-5-;j->(i3g)^||fe;J--r;Ui:Lrf* 

'H-NMR (200MHz, CDCI3) 5 1.22-1.45 (2H, 
m), 1.50-1.78 (5H, m), 1.87-2.04 (2H, m), 
2.51 (3H, s), 2.68 (2H, t, J = 7.1 Hz), 2.86- 
2.92 (2H, m), 3.48 (2H, s), 3.58 (2H, t, J = 
7.1 Hz), 3.74 (2H, t, J = 7.4 Hz), 7.24-7.33 
(5H, m), 8.68 (IH, s). 

[0471] 

^mm 56 

8-xh+v*;U7t<-;u^^;u-2-/T;u-5,6,7,8-i^ 
t Kn e ij K[2,3-d] e 'J 5 v>-5-:4->(0.4g) . 3- 

(3-*;u/^^'r^u:7iy^v)7-'j>(0.9g).p-h 
;ux>7.;U7t^>^-7klP!^(MJlM)^h;ux> 

(25ml)lC*n^. X'^->7.^-'^7gS^fflL^T- 
PSI(0.4ml). ->7yh'JtK□7^^'^^:l-h'J't7A 

(o.i7g)^*n^. ms. 3 mrsmnLfzo 



organic layer after washing, was dried with water and 
saturated saline makinguse of anhydrous magnesium sulfate , 
solvent was removed. 

residue was refined making use of 
[shirikagerukaramukuromatogurafii ] (elution 
solvent : methanol /ethylacetate /triethylamine ), yellow oyl 
(21 g ) wasacquired. 

It melted in ethanol (150 ml ), 1 .5 hours reflux it did including 
under ice cooling , sodium hydride (60% and 1 .75 g ). 

It removed solvent , it extracted with ethylacetate including 1 
Ncitric acid aqueous solution . 

organic layer after washing, was dried with water and 
saturated saline makinguse of anhydrous magnesium sulfate , 
solvent was removed, red color oyl (20 g ) was acquired. 

Including 6 Nhydrochloric acid (50 ml ), 100 deg C, 1.5 hours 
it heated. 

It removed solvent , it extracted with ethylacetate including 
sodium bicarbonate water solution . 

organic layer after washing, was dried with water and 
saturated saline makinguse of anhydrous magnesium sulfate , 
solvent was removed. 

It refined residue making use of 
[shirikagerukaramukuromatogurafii ] (elution 
solvent [methanol /ethylacetate /triethylamine ), 8 - [2 - (1 
-benzyl -4- bipyridinyl ) ethyl ] - 2 -methyl -5, 6, 7, 
8-tetrahydro pyrido itacquired [2 and 3 -d ] pyrimidine -5-on 
(13 g) as yellow oyl. 

<sup>l</sup>H-nmr (200 MHz , CDCl<sub>3</sub> );de 
1.22- 1.45 (2 H,m), 1.50- 1.78 (5 H,m), 1.87-2.04(2 H, 
m ), 2.51 (3 H, s ),2.68 (2 H, t, J=7.1Hz ), 2,86 - 2.92 (2 H, 
m ), 3.48 (2 H, s ), 3.58 (2 H, t, J-7.1Hz ), 3.74 (2 H, t, 
J=7.4Hz X 7.24 - 7.33 (5 H, m ),8.68 (1 H, s ). 

[0471] 

Reference Example 56 

overnight reflux it did 8 -ethoxy carbonyl methyl -2- methyl 
-5, 6, 7, 8-tetrahydro pyrido [2 and 3 -d ] pyrimidine -5-on 
(0.4 g ), 3 - (3 -carbamoyl phenoxy ) aniline (0.9 g ), the 
p-toluenesulfonic acid acid monohydrate (catalyst amount ) in 
addition to toluene (25 ml ), making use of Dean-Stark trap . 

It removed solvent , melted residue in methanol (1 5 ml ), 
room temperature , 3 hours itagitated acetic acid (0.4 ml ), 
including cyano tri hydro sodium borate (0.17 g ). 

It removed solvent , it extracted with ethylacetate including 



Page 416 Paterra® InstantMT® Machine Translation (US Patent 6,490,548). Translated and formatted in Tsukuba, Japan. 



JP2003321472A 



^;u:7xy+v)7-'jy]-2-^5^;u.5,6,7,8-T-h^ 

tKPe'JK[2,3-d]eU5v>-8--f;U]PK(0.5g) 

'H-NMR (200MHz, DMSO-dfi) S 1.85-2.00 
(2H, m), 2.30 (3H, s), 3.15-3.16 (IH, m), 3.4 
4-3.47 (IH, m), 4.05 (IH, br), 4.18 (IH, d, J 

= 17.4 Hz), 4.37 (IH, d, J = 17.4 Hz), 4.5 
9 (IH, br), 6.09-6.21 (2H, m), 6.39-6.41 (IH, 
m), 6.51-6.55 (IH, m), 7.07-7.17 (2H, m), 7. 
39-7.49 (3H, m), 7.56-7.63(lH, m), 7.94 (IH, 

s), 8.00 (IH, br). 

[0472] 

57 

8-Xh^v:tj;U7fC-;U^^VL/-2-p^^>lU-5,6,7,8-i^ 
h^tKPt'''JK[2,3-d]e'J5v>-5-7|->(0.2g).3- 
(3-7-tr5^;U75>':7xy+i/)7-'J>(0.5g).p-h 

;ux>x;U/tx>M-7Kffii^(MjilM)^h;bx> 

(20ml)(C*P^, X^->X^-^7ge^ffll>r 2 

B^^(0.2ml). vT/h'JtKa4-x'^^:hh'J'^7A 
(0.09g)^ilD^. MS. 3 mBmWLtco 

^.K^x^^^u-ettthLfco 



llfe7^;^:77A(o.25g)$'^#yco 
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sodium bicarbonate water solution . 

organic layer after washing, was dried with water and 
saturated saline makinguse of anhydrous magnesium sulfate , 
solvent was removed. 

residue was refined making use of 

[shirikagerukaramukuromatogurafii ] (elution 

solvent : methanol /ethylacetate /triethylamine ), pale yellow 

amorphous (0.56 g ) wasacquired. 

It melted in methanol (50 ml ), 2 hours reflux it did including 

1 Nsodium hydroxide aqueous solution production liquid (3 
ml). 

Including 1 Nhydrochloric acid (3 ml ), solvent was removed. 

It melted residue in ethylacetate -methanol , insoluble matter 
removed 5 - [3 - (3 -carbamoyl phenoxy ) anilino ] - 2 -methyl 
-5, 6, 7, 8-tetrahydro pyrido it acquired solvent of removal by 
filtration , filtrate , [2 and 3 -d ] pyrimidine -8-yl ]acetic acid 
(0.5 g ) as yellow amorphous . 

<sup>l</sup>H-nmr (200 MHz , DMSO 
-d<sub>6</sub> );de 1.85 - 2.00 (2 H, m ), 2.30 (3 H, s ), 3.15 
-3.16(1 H,m), 3.44-3.47(1 H,m),4.05(l H,br), 4.18(1 
H, d, J=17.4Hz ), 4.37 (1 H, d, J=17.4Hz ), 4.59 (1 H, br ), 
6.09-6.21 (2 H,m), 6.39-6.41 (1 H,m),6.51 -6.55(1 H, 
m ), 7.07 - 7.17 (2 H, m ), 7.39 - 7.49 (3 H, m ), 7.56 - 7.63 (1 
H, m ), 7.94(1 H, s ), 8.00 (1 H, br ). 

[0472] 

Reference Example 57 

2 day reflux it did 8 -ethoxy carbonyl methyl -2- methyl -5, 6, 
7, 8-tetrahydro pyrido [2 and 3 -d ] pyrimidine -5-on (0.2 g ), 

3 - (3 -acetylamino phenoxy ) aniline (0.5 g ), the 
p-toluenesulfonic acid acid monohydrate (catalyst amount ) in 
addition to toluene (20 ml ), making use of Dean-Stark trap . 

It removed solvent , melted residue in methanol (25 ml ), 
room temperature , 3 hours itagitated acetic acid (0.2 ml ), 
including cyano tri hydro sodium borate (0.09 g ). 

It removed solvent , it extracted with ethylacetate including 
sodium bicarbonate water solution . 

organic layer after washing, was dried with water and 
saturated saline makinguse of anhydrous magnesium sulfate , 
solvent was removed. 

residue was refined making use of 
[shirikagerukaramukuromatogurafii ] (elution 
solvent : ethylacetate /hexane ), pale yellow amorphous (0.25 
g ) wasacquired. 
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y'S'y-;^(50ml)l=;tA^L. IN 7kK^b:^h'J'l7A 



IN JSK(1.6ml)*iinx., ^Ji^SiLfc, 



. 5;l(7);-§i!l$g56L. [5-[3-(3-7-tT;u 
75>':7iy+v)7-U/]-2-p«5';U-5,6,7,8-xh7 
tKPe'JK[2,3-d]tf'J5i?>-8-'r-»U]itM(0.23g) 

'H-NMR (300MHz, DMSO-ds) 5 1.84-2.00 
(2H, m), 2.01 (3H, s), 2.32 (3H, s), 3.16 (1 
H, s), 3.46-3.48 (IH, m), 4.08-4.13 (IH, m), 
4.20 (IH, d, J =17.6 Hz), 4.38 (IH, d, J = 
17.6 Hz), 4.57-4.58 (IH, m), 6.10 (IH, d, J 
=8,1 Hz), 6.18 (IH, d, J = 7.8 Hz), 6.39 (1 
H, s), 6.51 (IH, d, J = 8.7 Hz), 6.66 (IH, d, 
J = 7.5 Hz), 7.06-7.12 (IH, m), 7.22-7.29 
(3H, m), 7.95(1 H, s), 9.99 (IH, s). 

[0473] 

##«<J 58 

8-xh+i/*;u7|?-;i/.?<f^;i/-2->^;u-5,6,7,8-T' 

h^tKPt''JK[2,3-d]eiJ5v>-5-:i->(0.2g).2- 

(:7x^;u5"7l-)y-'J>(o.7g). p-h;ux>xyu7t^ 

>^-7X?Qtl(fi4SSM)^h;UX>(25ml)ICjQ 
PK(0.2mI), vTyh'JtKP7f>'^®:J-h'J'l7A 

(o.i3g)^*PK.. 4 i^rsmnuzo 



>^y-;^(30ml)ICjtA^L. in TKMit-th'J'^A 

7X;t;'a(2.5mi)Sjo^. m^X'-i^mnLtzo 



in ^^(2.5ml)^jD;^, 5SSI^e*Lfco 



^ i^^omas^^s^L. [2-p'^;b-5-[2-(7 



It melted in methanol (50 ml ), 1 hour reflux it did including 1 
Nsodium hydroxide aqueous solution production liquid (1.6 
ml ). 

Including 1 Nhydrochloric acid (1.6 ml ), solvent was 
removed. 

It melted residue in ethylacetate -methanol , insoluble matter 
removed it acquired the solvent of removal by filtration , 
filtrate , [5 - [3 - (3 -acetylamino phenoxy ) anilino ] - 2 
-methyl -5, 6, 7, 8-tetrahydro pyrido [2 and 3 -d ] pyrimidine 
-8-yl ] acetic acid (0.23 g ) as light brown amorphous , 

<sup>l</sup>H-nmr (300 MHz , DMSO 
-d<sub>6</sub> );de 1.84 - 2.00 (2 H, m ), 2.01 (3 H, s ), 2.32 
(3 H, s ), 3.16 (1 H, s ), 3.46 - 3.48(1 H, m ), 4.08 - 4.13 (1 H, 
m ), 4.20 (1 H, d, J=17.6Hz ), 4.38 (1 H, d, J=17.6Hz ), 4.57 - 
4.58(1 H,m), 6.10(1 H, d, J=8.1Hz), 6.18(1 H, d, 
J=7.8Hz ), 6.39 (1 H, s ), 6.51 (1 H, d, J=8.7Hz ), 6.66 (1 H, 
d, J=7.5Hz ), 7.06 - 7. 12 (1 H, m ), 7.22 - 7.29 (3 H, m ), 
7.95(1 H,s), 9.99(1 H,s). 

[0473] 

Reference Example 58 

5 day reflux it did 8 -ethoxy carbonyl methyl -2- methyl -5, 6, 
7, 8-tetrahydro pyrido [2 and 3 -d ] pyrimidine -5-on (0.2 g ), 
2 - (phenylthio ) aniline (0.7 g ), the p-toluenesulfonic acid 
acid monohydrate (catalyst amount ) in addition to toluene 
(25 ml ), making use of Dean-Stark trap . 

It removed solvent , melted residue in methanol (25 ml ), 
room temperature , 4 hours itagitated acetic acid (0.2 ml ), 
including cyano tri hydro sodium borate (0.13 g ), 

It removed solvent , it extracted with ethylacetate including 
sodium bicarbonate water solution . 

organic layer after washing, was dried with water and 
saturated saline makinguse of anhydrous magnesium sulfate , 
solvent was removed. 

residue was refined making use of 
[shirikagerukaramukuromatogurafii ] (elution 
solvent lethylacetate /hexane ), pale yellow oyl (0.24 g ) 
wasacquired. 

It melted in methanol (30 ml ), overnight it agitated with room 
temperature including 1 Nsodium hydroxide aqueous solution 
production liquid (2.5 ml ). 

Including 1 Nhydrochloric acid (2.5 ml ), solvent was 
removed. 

It melted residue in ethylacetate -methanol , insoluble matter 
removed it acquired the solvent of removal by filtration , 
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x-;U5^;i-)T-Uy]-5,6,7,8-xh^tKPeUK[2, 
3-d]e'J5v>-8->r^U]PK(0.21g)^;fJj»fe7^ 

'H-NMR (300MHz, DMSO-dg) 6 1.81-1.91 
(2H, m), 2.29 (3H, s), 3.16-3.43 (2H, m), 4.1 
8 (IH, d, J = 17,4 Hz), 4.27 (IH, d, J = 1 
7.4 Hz), 4.75-4.78(1 H, m), 5.20 (IH, d, J = 
8.4 Hz), 6.73 (IH, t, J - 7.1 Hz), 7.00-7,06 
(3H, m), 7.13-7.28 (3H, m), 7.36 (IH, dt, J 
= 1.5, 7,7 Hz), 7.47 (IH, dd,J = 1.5, 7.8 H 
z), 7.72 (IH, s). 

[0474] 

59 

^JU7t^'J>(1.5g). hUx^;U7S>(3.2ml)^THF 
(50ml)lCJtA^L. 7K;^T. 2-^^PPX^>X;U7tN 
-;U^P'JK(2.5g)^JilTLfco 

Ms-e 30 ^mmnu imm^^^^s m(Dm 

JI^$g£L.4-(t:-;ux;u7t->->U)^;U/1^'J>(3. 

'H-NMR (300MHz, CDCI3) 6 3.13-3.16 (4H, 
m), 3.76-3.79 (4H, m), 6.11 (IH, d, J = 9.9 
Hz), 6.27 (IH, d, J = 16.7 Hz), 6.44 (IH, 

dd, J = 9.9, 16.7Hz). 

[0475] 

60 

v^7P:;^pe;u7^>(o.35g). hUx5^;i/T5>(i. 

7ml)^ THF(10ml)ICiiANL. 7K;^T. 2-^PPX 
^>X;U/^-;U^P U K(0.35g)* JiSTLfco 

v^P7fpe;ux5^b>x;u7|^>75K(0.5g)S^ 

^H-NMR (300MHz, CDCI3) 6 0.68-0.72 (4H, 
m), 2.44-2.51 (IH, m), 4.76 (IH, br), 6.02 
(IH, d, J = 9.6 Hz), 6.33 (IH, d, J = 16,5 
Hz), 6.57 (IH, dd, J = 9.6, 16.5 Hz). 

[0476] 

^^m 61 

60%7K^<b:J-h'J^A(;ft14. 2.4g)^^^-y->r* 
X^/-VK50ml)(C7K;^TAP^. OL^. 

;K50mI)5t;"«^;1STL. ?fe(cxh+v>«^b>^ 
P>Ki?x^jK6.6g)^;iSTLfco 



filtrate , [2 -methyl -5- [2 - (phenylthio ) anilino ] - 5, 6, 7 and 
8 -tetrahydro pyrido [2 and 3 -d ] pyrimidine -8-yl ] acetic 
acid (0.21 g ) as pale yellow amorphous . 

<sup>l</sup>H-nmr (300 MHz , DMSO 
-d<sub>6</sub> );de 1.81 - 1.91 (2 H, m ), 2.29 (3 H, s ), 3.16 
- 3.43 (2 H, m ), 4. 18 (1 H, d, J=17.4Hz ), 4.27(1 H, d, 
J=17.4Hz ), 4.75 - 4.78 (1 H, m ), 5.20 (1 H, d, J-8.4Hz ), 
6.73 (1 H, t, J-7.1HZ ), 7.00 - 7.06 (3 H, m ), 7.13 - 7.28 (3 H, 
m),7,36 (1 H, dt, J=1.5, 7.7Hz ), 7.47 (1 H, dd, J=l,5, 
7.8Hz ), 7.72(1 H,s), 

[0474] 

Reference Example 59 

morpholine (1.5 g ), triethylamine (3.2 ml ) was melted in 
THF (50 ml ), imder ice cooling , 2- chloroethane sulfonyl 
chloride (2.5 g )was dripped. 

30 min it agitated with room temperature , precipitate 
removed 4 - it acquired solvent of removal by filtration , 
filtrate , (vinyl sulfonyl ) morpholine (3. 1 g ) as brown oyl . 

<sup>l</sup>H-nmr (300 MHz , CDCl<sub>3</sub> );de 
3.13 - 3.16 (4 H, m ), 3.76 - 3.79 (4 H, m ), 6.1 1 (1 H, d, 
J=9.9Hz ), 6.27 (1 H, d, J=16.7Hz ), 6.44(1 H, dd, J=9.9, 
16.7Hz ). 

[0475] 

Reference Example 60 

cyclopropyl amine (0.35 g ), triethylamine (1 .7 ml ) was 
melted in THF (10 ml ), under ice cooling , 2- chloroethane 
sulfonyl chloride (0.35 g )was dripped. 

3 hours it agitated with room temperature , precipitate 
removed solvent of the removal by filtration , filtrate . 

It refined residue making use of 
[shirikagerukaramukuromatogurafii ] (elution 
solvent :ethylacetate /hexane ), it acquired N- cyclopropyl 
ethylene sulfonamide (0.5 g )as colorless oyl . 

<sup>l</sup>H-nmr (300 MHz , CDCl<sub>3</sub> );de 
0.68 - 0.72 (4 H, m ), 2.44 - 2.51 (1 H, m ), 4.76 (1 H, br ), 
6.02 (1 H, d, J=9.6Hz ), 6.33(1 H, d, J=16.5Hz ), 6.57 (1 H, 
dd, J=9.6, 16.5Hz ). 

[0476] 

Reference Example 61 

60% sodium hydride (oily , 2.4g ) after washing, under ice 
cooling was added to ethanol (50 ml ) with hexane , 3 
-amidino ethyl propionate ethanol (50 ml ) solution of (5.5 g ) 
was dripped next,next [etokishimechirenmaron ] acid diethyl 
(6.6 g ) was dripped. 
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(2-xh+v*;i/7n-;uxT;u)-4-tKP+ve'J 
Sv>-5-*;U7f-C>Sx^;U(3.3g)*«lfel!gH^H<!:L 

xmzo 

•H-NMR (300MHz, CDCI3) d 1.25 (3H, t, J 
- 7.2 Hz), 1.38 (3H, t, J - 7.2Hz), 2.87 (2 
H, t, J = 6.6 Hz), 3.08 (2H, t, J = 6.6 Hz), 
4.15 (2H, q, J= 7.2 Hz), 4.37 (2H, q, J = 7. 
2 Hz), 8.70 (IH, s). 

[0477] 

##i5>J 62 

2-(2-xh^i/*;U7Kx;ux^;U)-4-tKP+ve 
'JSv>-5-:^;U7K>^xT;Ki.5g)h'Jxf^;U75 
>(3.2ml)^ THF(50ml)IC;tANL. 7k;'^T. ^it 
>^r>X>U/1xx;U(0.45ml)^jaTLfco 

MS-e. 30^rp1}Hf 3-T£y-N-(2,4-v>h+ 
iy^l^iyJl)Zfn\zt>M:L^)H^.6g)(D THF(15 



tZo 



;^^I:i^^x^;^//s^^t>)^ffll^rllML. »l 
fe^^;Ki.9g)^!#fco 



x^y-;^(50ml)(c;#A^L. 7K;tT. 7K*^b:hh 
»J^A(60%.0.28g)^*P^.60 deg C. 1.5 B#Fb1 

mmuzo 
x^^u-caaiLfco 

t^jH^.5g)^mtzo 

:t±M(1.9g). 7X(0.24ml). DMS0(16ml)^i]P^s 



2003-11-11 

2 hours agitation later, 10 hours reflux it did with room 
temperature . 

It removed after neutralizing, it extracted solvent , with 
ethylacetate making use of 1 Nhydrochloric acid . 

organic layer after washing, was dried with water and 
saturated saline makinguse of anhydrous magnesium sulfate , 
solvent was removed. 

It refined residue making use of 
[shirikagerukaramukuromatogurafii ] (elution 
solvent :ethylacetate /hexane ), 2 - (2 -ethoxy carbonyl ethyl ) 
- 4 -hydroxypyrimidine -5-carboxylic acid ethyl itacquired 
(3.3 g ) as colorless crystal . 

<sup>l</sup>H-nmr (300 MHz , CDCl<sub>3</sub> );de 
1.25 (3 H, t, J=7.2Hz ), 1.38 (3 H, t, J=7.2Hz ), 2.87 (2 H, t, 
J=6.6Hz ), 3.08 (2 H, t, J=6.6Hz ), 4.15 (2 H, q, J=7.2Hz ), 
4.37 (2 H, q, J=7.2Hz ),8.70 (1 H, s ). 

[0477] 

Reference Example 62 

2 - (2 -ethoxy carbonyl ethyl ) - 4 -hydroxypyrimidine 
-5-carboxylic acid ethyl (1.5 g ) triethylamine (3.2 ml ) was 
melted in THF (50 ml ), the under ice cooling , chloride 
methane sulfonyl (0.45 ml ) was dripped. 

With room temperature , overnight it agitated with room 
temperature 30 min agitation later, 3 -amino -N- including 
THF (15 ml ) solution of (2 and 4 -dimethoxy benzyl ) ethyl 
propionate (1.6 g). 

It removed solvent , it extracted with ethylacetate including 

water. 

organic layer after washing, was dried with water and 
saturated saline makinguse of anhydrous magnesium sulfate , 
solvent was removed. 

residue was refined making use of 
[shirikagerukaramukuromatogurafii ] (elution 
solvent : ethylacetate /hexane ), colorless oyl (1.9 g ) 
wasacquired. 

It melted in ethanol (50 ml ), 60 deg C, 1 .5 hours it heated 
including under ice cooling , sodium hydride (60% and 0.28 

g). 

It removed solvent , it extracted with ethylacetate including 1 
Ncitric acid aqueous solution . 

organic layer after washing, was dried with water and 
saturated saline makinguse of anhydrous magnesium sulfate , 
solvent was removed, yellow oyl (1.5 g ) was acquired. 

salt (1.9 g ), water (0.24 ml ), including DMSO (16 ml ), 
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7;u=r>#ffl^T. 160 deg c. 1.5 m?six\mL 
7t--r;^(l.2g)^^Sfco 

t#btlfc7h-r;K0.75g)^h'J7;U*'PpM(50ml) 



5,6,7,8-T-h^tKPeUK[2,3-d]eU^V>-2-f 

;i/):^pe7t">KxT;K0.i9g)$«fe7^;u:7T 

'H-NMR (300MHz, CDCI3) d 1.24 (3H, t, J 
= 7.1 Hz), 2.73 (2H, t, J = 7.1Hz), 2.81 (2 
H, t, J = 6.9 Hz), 3.10 (2H, t, J = 7.1 Hz), 
3.68 (2H, dt,J = 2.4, 7.2 Hz), 4.14 (2H, q, J 
= 7.1 Hz), 5.55 (IH, br), 8.76 (IH, s). 

[0478] 

##15>J 63 

2-y5y-5-[4-(h'J3?;u;i-p>^;b)3^xy:^rv]$ 

m#^(4.0g)^T-trh:^h'J;K80ml)lCj§fKL.e 
P'Jv>(1.8ml)^*a^/r^. l-[3-(v>^^U75 
y)^Pe;i/]-3-XT;U*^U7nv-f$K-^Kifi(5.2 

g)^jp^s;a(cT 3 mmmwLfzo 

;U:^^A^PVh^'77^-lcT*ISL.2^(eP'J 
e;>.i.^;U:^jU7t?-;i/)-4-[4-(h'J7^U:i-pp^5' 
;u):7xy+v]7-'J>(i.9g)^1#fco 



'H-NMR(CDCl3)fil.91(4H,m), 3.46(2H,m), 3. 
61(2H,m), 4.59(2H,s), 6.74(1 H,d,J=8.6Hz), 6.8 
9-6.98(4H,m), 7.53(2H,d,J=8.6Hz) 

[0479] 

64 
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under argon atmosphere ,160 deg C, 1.5 hours it heated. 

You poured to underwater, extracted with ethylacetate . 

organic layer after washing, was dried with water and 
saturated saline makinguse of anhydrous magnesium sulfate , 
solvent was removed, brown oyl (1 .2 g ) was acquired. 

It melted oyl (0.75 g ) which it acquires in trifluoroacetic acid 
(50 ml ), overnight reflux did. 

It removed solvent , it extracted with ethylacetate including 
sodium bicarbonate water solution . 

organic layer after washing, was dried with water and 
saturated saline makinguse of anhydrous magnesium sulfate , 
solvent was removed. 

It refined residue making use of 

[shirikagerukaramukuromatogurafii ] (elution 
solvent :ethylacetate ), 3 - it acquired (5 -0x0 -5, 6, 7, 
8-tetrahydro pyrido [2 and 3 -d ] pyrimidine -2- yl ) ethyl 
propionate (0.19 g ) as colorless amorphous . 

<sup>l</sup>H-nmr (300 MHz , CDCl<sub>3</sub> );de 
1.24 (3 H, t, J=7.1Hz ), 2.73 (2 H, t, J=7.1Hz ), 2.81 (2 H, t, 
J=6.9Hz ), 3.10 (2 H, t, J-7.1Hz ), 3.68 (2 H, dt, J=2.4, 
7.2Hz ), 4.14 (2 H, q, J=7.1Hz ),5.55 (1 H, br ), 8.76 (1 H, s ). 

[0478] 

Reference Example 63 

2 -amino -5- it melted [4 - (trifluoromethyl ) phenoxy ] 
benzoic acid (4.0 g ) in acetonitrile (80 ml ), after adding the 
pyrrolidine (1.8 ml ), 3 hours it agitated with room 
temperature 1 - [3 - (dimethylamino ) propyl ] - 3 -ethyl 
carbodiimide *acetate including (5.2 g ). 

It removed solvent under vacuum , in residue which is 
acquiredit extracted with ethylacetate including water. 

With saturated saline after washing, it dried with magnesium 
sulfate . 

solvent under vacuum was removed, residue which is 
acquired wasrefmed with 

[shirikagerukaramukuromatogurafii ], 2 - (pyrrolidine -1- 
ylcarbonyl ) - 4 - [4 - (trifluoromethyl ) phenoxy ] aniline (1 .9 
g ) was acquired. 

<sup>l</sup>H-nmr(CDCl<sub>3</sub>);de 1.91 (4 H, 
m ), 3.46 (2 H, m ), 3.61 (2 H, m ), 4.59 (2 H, s ), 6.74 (1 H, 
d, J=8.6Hz ), 6.89 - 6.98(4 H, m ), 7.53 (2 H, d, J=8.6Hz ) 

[0479] 

Reference Example 64 
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2-pi^;U-7,8-vtKPeUK[2,3-d]e';^v>-5-:^ 
>(0.30g)lCh;UX>(6.0ml)^^JD^.2-(eP'Jv> 

-i->f;u*;U7t?-;u)-4-[4-(h>J7;u;l-p-?^^;up 

>X;U/-f^>^--7K?Pi^(35mg)^iPK,r24B*r0l 



^;U-7,8-vtKPe'JK[2,3-d]e'J5v>-5--r'J7^ 

>)-2-(t' p U v>- 1 >u:^ ;U7fv-;u)-4-[4-(h'J :7 

;ix7hP-?*5^;U)37xy^v]7-'J>(121mg)^# 

fee 

*H-NMR(CDCl3)fi 1.81(6H,m), 2.54(3H,s), 2.6 
5(2H,t,J=6.6Hz), 3.36-3.53(6H,m), 5.64(lH,br), 
6.79(1 H,d,J=9.0Hz), 7.04-7. 10(4H,m), 7.59(2 
H,d,J=8.4Hz), 8.84(lH,s) 

[0480] 

#^01J 65 

2- >5^;U-7,8-vtKPe'UK[2,3-d]e'JSv>-5-T 
S>(0.50g)$ l-pt^;U-2-eP'jK>(10ml)|Z;^^5? 
L. h'JXf^;uy5>(0.55ml). 2,4-v3^;U7|-PXh 
P^>-tf>(0.53g)$-iP^.60 deg C IZX 12 B# 

;u:ti^A':7P'7h^*^7-<-lzTllSL. N-(5-:7 

;U^P-2-xhP3?xz:;U).2->^;U-5,6,7,8-7^h^ 
tKPe'JK[2,3-d]e'J5v>-5-75>(0,55g)^i# 

'H-NMR(CDCl3) S 2.02-2. 19(2H,m), 2.50(3H,s), 
3.48-3.56(2H,m), 4.68-4.77(1 H,m), 5.92(1 H,b 

r), 6.41-6.52(1 H,m), 6.67(lH,dd,J=11.4,2.4Hz), 
8.10(lH,s), 8.23-8.32(2H,m) 

[0481] 

##^J 66 

3- ^P P:7xy— ;U(275nig)$ N^N-v^^^U/In^U 
A75K(10.8ml)lCJt<gL. ^^;b'J^ A(0.35 
g).N-(5-7^l/:tP-2-xhP:7xx;U>2-P«^;U-5, 



2003-11-11 

2 -methyl -7, 8-dihydro pyrido to [2 and 3 -d ] pyrimidine 
-5-on (0.30 g ) 24 hour heating and refluxing it did after 
adding [4 - (trifluoromethyl ) phenoxy ] aniline (1 .29 g ), 
including p-toluenesulfonic acid acid *monohydrate (35 mg ) 
including toluene (6.0 ml ), 2 - (pyrrolidine -1- ylcarbonyl ) - 
4-. 

In room temperature after cooling, it extracted with 
ethylacetate in addition reaction mixture to in sodium 
bicarbonate-saturated water . 

With saturated saline after washing, it dried with magnesium 
sulfate . 

solvent under vacuum was removed, residue which is 
acquired wasrefmed with 

[shirikagerukaramukuromatogurafii ], N- (2 -methyl -7, 
8-dihydro pyrido [2 and 3 -d ] pyrimidine -5-ylidene ) - 2 - 
(pyrrolidine -1- ylcarbonyl ) - 4 - [4 - (trifluoromethyl ) 
phenoxy ] aniline (121 mg ) wasacquired. 

<sup>l</sup>H-nmr (CDCl<sub>3</sub> );de 1.81 (6 H, 
m X 2.54 (3 H, s ), 2.65 (2 H, t, J-6.6Hz ), 3.36 - 3.53 (6 H, 
m ), 5.64 (1 H, br ), 6.79(1 H, d, J=9.0Hz ), 7.04 - 7. 10 (4 H, 
m ), 7.59 (2 H, d, J=8.4Hz ), 8.84 (1 H, s ) 

[0480] 

Reference Example 65 

2 -methyl -7, 8-dihydro pyrido 1 -methyl -2- pyrrolidone it 
melted [2 and 3 -d ] pyrimidine -5-amine (0.50 g ) in (10 ml ), 
12 hours itagitated with 60 deg C triethylamine (0.55 ml ), 2 
and 4 -difluoro nitrobenzene including (0,53 g ). 

In room temperature after cooling, in reaction mixture it 
extracted with ethylacetate including water. 

With saturated saline after washing, it dried with magnesium 

sulfate . 

solvent under vacuum was removed, residue which is 
acquired wasrefmed with 

[shirikagerukaramukuromatogurafii ], N- (5 -fluoro -2- 
nitrophenyl ) - 2 -methyl -5, 6, 7, 8-tetrahydro pyrido [2 and 3 
-d ] pyrimidine -5-amine (0.55 g ) wasacquired. 

<sup>l</sup>H-nmr (CDCl<sub>3</sub> );de 2.02 - 2.19 (2 
H, m ), 2.50 (3 H, s ), 3.48 - 3.56 (2 H, m ), 4.68 - 4.77 (1 H, 
m ),5.92 (1 H, br ), 6.41 - 6.52 (1 H, m ), 6.67 (1 H, dd, 
J=l 1.4, 2.4Hz ), 8.10 (1 H, s ), 8.23 - 8.32 (2 H, m ) 

[0481] 

Reference Example 66 

3 -chlorophenol it melted (275 mg ) in N, N- 
dimethylformamide (10.8 ml ), 12 hours it agitated with60 
deg C potassium carbonate (0.35 g ), N- (5 -fluoro -2- 
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6,7,8-T^h^tKPt°iJK[2,3-d]t°'J5v>-5-T5> 
(0.54g)$JlP^.60 deg C IZX 12 i^m^¥?L 

;U*7A^?P7hy7:7-l'-|CT*IIS!L. N-[5-(3- 
'?Pa7iy+v)-2--hP7x-;U]-2->5'jU-5,6, 
7,8-T"h^tKPt°'JK[2,3-d]t°'J5v>-5-7S> 
(0.59g)$^»/l:. 



'H-NMR(CDCl3) (5 1.80-2. 18(2H,m), 2.49(3H,s), 
3.48-3.53(2H,m), 4.63-4.70(1 H,m), 5.88(1 H,b 
r), 6.28(1 H,dd,J=9.3,2.4Hz), 6.51(lH,d,J=2.4H 
z), 6.98-7.02(1 H,m), 7.11-7.13(lH,m), 7.21-7.2 
7(lH,m), 7.33-7.39(1 H.m), 8.08(IH,s), 8.22(1 
H,d,J=9.3Hz), 8.29(lH,d,J=7.2Hz) 

[0482] 

67 

3- (3--hP:7i-;i,)7-iJ>(3.0g)^-Th7tKP 
7^>(30ml)lCj$f5?L, h'JX5^;l/7'£>(2.4ml). 

4- '5'PP'<>V'r;u'?P7-<K(i.8mi)$inji, M 

;SIC-C 30 ^mnLfz. 



N-[3-(3--hP:7xy+v):7xz:;U]K>X75K 
(3.1g)^#fco 

'H-NMR(CDCl3) (56.83-6.88(lH,m), 7.24-7.58 
(7H,m), 7.77-7.81(3H,m), 7.92-7.97(2H,m) 



[0483] 
##15IJ 68 

4-'i7PP-N-[3-(3--hP7'xydpv):7x-;U]'<> 
X75K(3.1g)$ 85%X^>'-;i.(93ml)ICjifi|L, 
^^b*;i'V'!7A(0.47g), )i7C$*(2.4g)^*P^, 4 

g;Slc;^JP^. -b7-rh5iiL, Wlgx5^;ncT 
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nitrophenyl ) - 2 -methyl -5, 6, 7, 8>tetrahydro pyrido 
including [2 and 3 -d ] pyrimidine -5-amine (0.54 g ). 

In room temperature after cooling, in reaction mixture it 
extracted with ethylacetate including water. 

With saturated saline after washing, it dried with magnesium 

sulfate . 

solvent under vacuum was removed, residue which is 
acquired wasrefmed with 
[shirikagerukaramukuromatogurafii ], N- [5 - (3 
-chlorophenoxy ) - 2 -nitrophenyl ] - 2 -methyl -5, 6, 7, 
8-tetrahydro pyrido [2 and 3 -d ] pyrimidine -5-amine (0.59 
g ) wasacquired. 

<sup>l</sup>H-nmr (CDCl<sub>3</sub> );de 1.80-2.18 (2 
H, m ), 2.49 (3 H, s ), 3.48 - 3.53 (2 H, m ), 4,63 - 4.70 (1 H, 
m ),5.88 (1 H, br ), 6.28 (1 H, dd, J=9.3, 2.4Hz ), 6.51 (1 H, d, 
J=2.4Hz ), 6.98 - 7.02 (1 H, m ), 7.1 1-7.13 (1 H, m ), 7.21 - 
7.27(1 H, m ), 7.33 - 7.39 (1 H, m ), 8.08 (1 H, s ), 8.22 (1 H, 
d, J=9.3Hz ), 8.29 (1 H, d, J=7.2Hz ) 

[0482] 

Reference Example 67 

3 - It melted (3 -nitrophenyl ) aniline (3.0 g ) in 
tetrahydrofiiran (30 ml ), 30 minutes it agitatedwith room 
temperature triethylamine (2.4 ml ), 4 -chlorobenzoyl chloride 
including (1.8 ml ). 

In reaction mixture it extracted with ethylacetate including 
water. 

With saturated saline after washing, it dried with magnesium 
sulfate . 

solvent under vacuum was removed, residue which is 
acquired wasrefmed with 

[shirikagerukaramukuromatogurafii ], 4 -chloro -N- [3 - (3 
-nitro phenoxy ) phenyl ] benzamide (3. 1 g ) was acquired. 

<sup>l</sup>H-nmr (CDCl<sub>3</sub> );de 6.83 - 6.88 (I 
H, m ), 7.24 - 7.58 (7 H, m ), 7.77 - 7.81 (3 H, m ), 7.92 -7.97 
(2 H, m ) 

[0483] 

Reference Example 68 

4 -chloro -N- it melted [3 - (3 -nitro phenoxy ) phenyl ] 
benzamide (3.1 g ) in 85% ethanol (93 ml ), 4 hours heating 
and refluxing it did the calcium chloride (0.47 g ), including 
reduced iron (2.4 g ). 

After cooling, celite filtration it did in room temperature , 
washed with ethylacetate . 
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;U*^A^P^h^*^:7^-|CTfflS{L. N-[3-(3- 

(2.9g)$^»fco 



*H-NMR(CDCl3) (5 3.70(2H,br), 6.33-6.44(3H, 
m), 6.77-6.85(1 H,m), 7.09(1 H,t,J=7.2Hz), 7.22- 
7.33(2H,m), 7.38-7.46(3H,m), 7.77(2H,d,J=8.8 
Hz), 7.78-7.86(lH,m) 

[0484] 

##151J 69 

2->^;u-7,8-vtKPe'JK[2,3-d]e'J5v>-5-;l- 
>(0.30g)ICh;UX>(9.0ml)^JP;S..N-[3-(3--h 

□3?xy^v)3^x-;u]-4-^pp'OX75K(i.3 
!|^(35mg)^iPx.r 24 B^FBlJn^ilSfiLfco 



;u*^A<7P vh^*^:?^— icrffiilL. 4--5^pp- 

N-[3-[3-[(2-P«5^jU-7,8-vtKPe'JK[2,3-d]e'J5 
V>-5--f'Jx>)75>']:7x/^S/]7xli;U]K> 

X7SK(220mg)^^#fco 

'H-NMR(CDCl3) S 2.53(3H,s), 2.68(2H,t,J=6.4 
Hz), 3.42-3.50(2H,m), 5.55(lH,br), 6.48-6.59(2 
H,m), 6.75-6.88(2H,m), 7.30-7.35(2H,m), 7.42- 
7.76(3H,m), 7.78(2H,d,J=8.4Hz), 7.87(1 H,s), 8. 
91(lH,s) 

[0485] 

##^J 70 

2,9-v>T>U-6,7,8,9-^h^tKPe'J5K[4,5-b]7 
-tf e>-5-:*->(0.20g)IC h/UX>(6.0ml)^iP^ . 3 
.(3.^PP:7x/^v)7-U>(0.69g)$JP;^/c 

/^^hyux>x;U7fx>^~7KfpJt«g(40mg)^ 

ip^r 48 mmiumm^Ltzo 

B^^x^^HcxatULfco 
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It removed solvent under vacuum , in residue which is 
acquiredit extracted with ethylacetate including water. 

With saturated saline after washing, it dried with magnesium 
sulfate . 

solvent under vacuum was removed, residue which is 

acquired wasrefmed with 

[shirikagerukaramukuromatogurafii ], N- [3 - (3 -nitro 
phenoxy ) phenyl ] - 4 -chlorobenzamide (2.9 g ) was 
acquired. 

<sup>l</sup>H-nmr (CDCl<sub>3</sub> );de 3.70 (2 H, 
br ), 6,33 - 6.44 (3 H, m ), 6.77 - 6.85 (1 H, m ), 7.09 (1 H, t, 
J=7.2Hz ), 7.22 -7.33 (2 H, m ), 7.38 - 7.46 (3 H, m ), 7.77 (2 
H, d, J=8.8Hz ), 7.78 - 7,86 (1 H, m ) 

[0484] 

Reference Example 69 

2 -methyl -7, 8-dihydro pyrido 24 hour heating and refluxing 
it did in [2 and 3 -d ] pyrimidine -5-on (0.30 g ) after adding 
(1.3 g ),including p-toluenesulfonic acid acid *monohydrate 
(35 mg ) including toluene (9.0 ml ), N- [3 - (3 -nitro 
phenoxy ) phenyl ] - 4-chlorobenzamide . 

In room temperature after cooling, it extracted with 
ethylacetate in addition reaction mixture to in sodium 
bicarbonate-saturated water , 

With saturated saline after washing, it dried with magnesium 
sulfate . 

solvent under vacuum was removed, residue which is 
acquired wasrefmed with 

[shirikagerukaramukuromatogurafii ], 4 -chloro -N- [3 - [3 - 
[ (2 -methyl -7, 8-dihydro pyrido [2 and 3 -d ] pyrimidine 
-5-ylidene ) amino ] phenoxy ] phenyl ] benzamide (220 mg ) 
was acquired. 

<sup>l</sup>H-nmr (CDCl<sub>3</sub> );de 2.53 (3 H, s ), 
2.68 (2 H, t, J=6.4Hz ), 3.42 - 3.50 (2 H, m ), 5.55 (1 H, br ), 
6.48 - 6.59(2 H, m ), 6.75 - 6.88 (2 H, m ), 7.30 - 7.35 (2 H, 
m ), 7.42 - 7.76 (3 H, m ), 7.78 (2 H, d, J=8.4Hz ), 7.87 (1 H, 
s),8,91 (1 H,s) 

[0485] 

Reference Example 70 

2 and 9 -dimethyl -6, 7, 8, 9- to [tetorahidoropirimido ] [4 and 
5 -b ] azepine -5-on (0.20 g ) 48 hour heating and refluxing it 
did after adding(3 -chlorophenoxy ) aniline (0.69 g ), 
including p-toluenesulfonic acid acid *monohydrate (40 mg ) 
including toluene (6.0 ml ), 3 -. 

In room temperature after cooling, it extracted with 
ethylacetate in addition reaction mixture to in sodium 
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;i/*^A^P7h^*^7-f-ICTfflSL. N-[3-(3- 
^□P7x/+vpx~>fU]-N-(2,9-vy^;U-6,7, 
8,9-i^h^tKae'J^K[4,5-b]T-tfe>-5-^'Jx 
>)T5>(0.17g)^^|fco 

^H-NMR(CDCl3) d 2.03-2. 1 l(2H,m), 2.53-2.61 
(2H,m), 2.56(3H,s), 3.26(3H,s), 3.46(2H,t,J=6.2 
Hz), 6.45(lH,U=2.0Hz), 6.54-6.60(1 H,m), 6.7 
3-6.79(lH,m), 6.90-7. 10(3H,m), 7.21-7.36(2H, 
m), 8.62(1 H,s) 

[0486] 

71 

2,9-Vpi^7U-6,7,8,9-^H^b:KPeUSK[4,5-b]7 
-lfe>-5-^>(0.24g)ICh;UX>(4.8ml)^*P:S..4 
.(4-^PP7x/+i/)7-U>(0.83g)^in^fc 
/^^h;i/X>X;U7t>>^--7Kft«3(72mg)^ 
AP^T 48 B#fe1*niiil3itLfco 



^U;b^A^PVh^*^7^-lcrffliiL. N-[4-(4- 
^PP7xy^vpx-;IU]-N-(2,9-vyf';U-6,7, 
8,9-xh^tKPtfU5K[4,5-b]7-tfe>-5--rUx 
>)7S>(0.18g)$#fco 



•H-NMR(CDCl3)62.11(2H,m), 2.57(3H,s), 2.6 
0(2H,m), 3.27(3H,s), 3.50(2H,t,J-6.3Hz), 6.78 
(2H,d,J-8.7Hz), 6.93(2H,d,J=6.9Hz), 7.00(2H, 
d,J=7.8Hz), 7.28(2H,d,J=7.8Hz), 8.65(lH,s) 

[0487] 

##<5»J 72 

3--hP:7xy— ;u(3.0g)^ N,N-vy^;u7t^;uA 

7^K(30ml)IZjt<gL. ^^;b'J'^A(7.5g). 3-^ 
PP>^JUe'Jv>(4.2g)^JP^.E;SICT 3 fl# 

tZo 
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bicarbonate-saturated water . 

With saturated saline after washing, it dried with magnesium 
sulfate . 

solvent under vacuum was removed, residue which is 
acquired wasrefined with 
[shirikagerukaramukuromatogurafii ], N- [3 - (3 
-chlorophenoxy ) phenyl ] -N- (2 and 9 -dimethyl -6, 7, 8, 9- 
[tetorahidoropirimido ] [4 and 5 -b ] azepine -5-ylidene ) 
amine (0, 1 7 g ) was acquired. 

<sup>l</sup>H-nmr (CDCl<sub>3</sub> );de 2.03 - 2.11 (2 
H, m ), 2.53 - 2.61 (2 H, m ), 2,56 (3 H, s ), 3.26 (3 H, s ), 
3.46(2 H, t, J=6.2Hz ), 6.45 (1 H, t, J=2.0Hz ), 6.54 - 6.60 (1 
H, m ), 6.73 - 6.79 (1 H, m ), 6.90 - 7.10 (3 H, m ), 7.21 -7.36 
(2 H, m ), 8.62 (1 H, s ) 

[0486] 

Reference Example 71 

2 and 9 -dimethyl -6, 7, 8, 9- to [tetorahidoropirimido ] [4 and 
5 -b ] azepine -5-on (0.24 g ) 48 hour heating and refluxing it 
did after adding(4 -chlorophenoxy ) aniline (0.83 g ), 
including p-toluenesulfonic acid acid *monohydrate (72 mg ) 
including toluene (4.8 ml ), 4 -. 

In room temperature after cooling, it extracted with 
ethylacetate in addition reaction mixture to in sodium 
bicarbonate-saturated water . 

With saturated saline after washing, it dried with magnesium 

sulfate . 

solvent under vacuum was removed, residue which is 
acquired wasrefined with 
[shirikagerukaramukuromatogurafii ], N- [4 - (4 
-chlorophenoxy ) phenyl ] -N- (2 and 9 -dimethyl -6, 7, 8, 9- 
[tetorahidoropirimido ] [4 and 5 -b ] azepine -5-ylidene ) 
amine (0, 1 8 g ) was acquired. 

<sup>l</sup>H-nmr (CDCl<sub>3</sub> );de 2.1 1 (2 H, 
m ), 2.57 (3 H, s ), 2.60 (2 H, m ), 3.27 (3 H, s ), 3.50 (2 H, t, 
J-6.3HZ ), 6.78 (2 H, d, J=8.7Hz ),6.93 (2 H, d, J=6,9Hz ), 
7.00 (2 H, d, J=7.8Hz ), 7.28 (2 H, d, J=7.8Hz ), 8.65 (1 H, s ) 

[0487] 

Reference Example 72 

3 -nitro phenol it melted (3.0 g ) in N, N- dimethylformamide 

(30 ml ), 3 hours it agitated with room temperature potassium 
carbonate (7.5 g ), 3 -chloromethyl pyridine including (4.2 g ). 

reaction mixture in addition to underwater, it extracted with 
ethylacetate . 

With saturated saline after washing, it dried with magnesium 
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)i±^M.^a^h^vy^-izxmmu 3-[(3-- 

hP7i/^-»>f^;U]e'Ji?>(3.9g)$f#fco 

'H-NMR(CDCl3) <5 5.17(2H,s), 7.27-7.51(4H,m), 
7.78-7.91(3H,m), 8.63(1 H,dd,J=4.8,1.6Hz), 8.7 
l-8.73(lH,m) 

[0488] 

##«IJ 73 

3-[(3--hP3'xydrV)>^;U]t°Uv>(3.9g)^ 8 
5%X^/-;K1 1 7inl)lCj§ML. ^1b*;ui/'t' A 
(0.94g), ji7ut*(4.73g)$ iin^s 4 ^FelJlPfiajiSiE 

M;aic;lJtp^, -tr^'Th^jaL, i^^xf^^uicr 

>-3--f>U>h^v)7-'J>(2.2g)$t#fco 

'H-NMR(CDCl3)53.68(2H,s), 5.04(2H,s), 6.31 
-6.41(3H,m), 7.04-7.1 l(lH,m), 7.29-7.32(lH, 
m), 7.74-7.79(1 H,mX 8.38(lH,dd,J=5.1,L8Hz), 
8.66-8.68(lH,m) 

[0489] 

74 

2,9-v>^;U-6,7,8,9-7"h^tKPe«J5K[4,5-b]7 
•tfe>-5-7t->(0.30g)ICh;UX>(7.5ml)$JP^.4 
-[[(4,6-vyf^>l/eUSv>-2--r;U)X;U37r-;L/] 

;^^J^]T-U>(l.l5g)$•^IP^fc^t./^^h^^x> 

X;U7tx>^--7XfPife)(60mg)^JP^r 48 B^Pal 



[[(4,6-v>^;ue'J5v>-2--r;U)A;i/7T->l/]> 
?^;U]:7xiijU]-N-(2,9-v>5^^U-6,7,8,9-^h^t 
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sulfate . 

solvent under vacuum was removed, residue which is 
acquired wasrefmed with 

[shirikagerukaramukuromatogurafii ], 3 - [ (3 -nitro phenoxy ) 
methyl ] pyridine (3.9 g ) was acquired. 

<sup>l</sup>H-nmr (CDCl<sub>3</sub> );de 5.17 (2 H, s ), 
7,27 - 7.51 (4 H, m ), 7.78 - 7.91 (3 H, m ), 8.63 (1 H, dd, 
J=4.8, 1.6Hz ), 8.71 -8.73 (1 H, m ) 

[0488] 

Reference Example 73 

3 - It melted [ (3 -nitro phenoxy ) methyl ] pyridine (3.9 g ) in 
85% ethanol (117 ml ), 4 hours heating and refluxing it did 
the calcium chloride (0.94 g ), including reduced iron (4.73 
g)- 

After cooling, celite filtration it did in room temperature , 
washed with ethylacetate . 

It removed solvent under vacuum , in residue which is 
acquiredit extracted with ethylacetate including water. 

With saturated saline after washing, it dried with magnesium 

sulfate . 

solvent under vacuum was removed, residue which is 
acquired wasrefined with 

[shirikagerukaramukuromatogurafii ], 3 - (pyridine -3- yl 
methoxy ) aniline (2.2 g ) was acquired. 

<sup>l</sup>H-nmr (CDCl<sub>3</sub> );de 3.68 (2 H, s ), 
5.04 (2 H, s ), 6.31 - 6.41 (3 H, m ), 7.04 - 7.1 1 (1 H, m ), 
7.29 -7.32 (1 H, m ), 7.74 - 7.79 (1 H, m ), 8.38 (1 H, dd, 
J=5.1, 1.8Hz ), 8.66-8.68(1 H,m) 

[0489] 

Reference Example 74 

2 and 9 -dimethyl -6, 7, 8, 9- to [tetorahidoropirimido ] [4 and 
5 -b ] azepine -5-on (0.30 g ) 48 hour heating and refluxing it 
did after adding [[ (4 and 6 -dimethyl pyrimidine -2- yl ) 
sulfanyl ] methyl ] aniline (1.15 g ), including 
p-toluenesulfonic acid acid *monohydrate (60 mg ) including 
toluene (7.5 ml ), 4 -. 

In room temperature after cooling, it extracted with 
ethylacetate in addition reaction mixture to in sodium 
bicarbonate-saturated water . 

With 'Saturated saline after washing, it dried with magnesium 
sulfate . 

solvent under vacuum was removed, residue which is 

acquired wasrefmed with 

[shirikagerukaramukuromatogurafii ], N- [4 - [[ (4 and 6 
-dimethyl pyrimidine -2- yl ) sulfanyl ] methyl ] phenyl ] -N- 
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KPt''J5K[4,5-b]T4flf>-5-1'Ux>)75>(0.3 

6g)^l#fco 

'H-NMR(CDCl3)52.06(2H,m), 2.41(6H,s), 2.5 
6(3H,s), 2.51-2.59(2H,m), 3.26(3H,s), 3.44-3.5 
l(2H,m), 4.41(2H,s), 6.68-6.72(3H,m), 7.40(2 
H,d,J=8.0Hz), 8.63(1 H,s) 

[04901 

##<5IJ 75 

2,4-v:>«h4^v'<>i;;UT5>(10g)^ N,N-VP«^ 
;U/-n;i.AT5K(100nil)lC;-§«L> h'Jx5^;UT5 
>(12.5ml). 4--^a^f&M tert-:?5^;K16.0g)^jg 

5>(7.7ml)^J!lP^fco 

4-tKa4^v-2->5^;ue'J5v>-5-:'3;u;n>ilx 
5^;K5.0g)irxh7tKP:77>(ioomi)^*nx. h 

'f K(2.34ml)^ *n^fc;-§j«^ 2 Btrsllt^L. N,N- 
Hxf^jUzTlcrttaiLfco 

;U*7A^PVh^7:?-f-lcT|gSL. 4-tert-:? 
h+v.4-:l-+v^5^;U)(2,4-vyh^V'<>v;b) 
75/]-2-./T;i/t'''J5v>-5-:^j;U7H>^x^;u 

(5.1g)$4#fc„ 

'H-NMR(CDCl3)5 1.30(3H,t,J=7.0Hz), 1.41(9 
H,s), 1.86(2H,m), 2.21(2H,t,J=7.4Hz), 2.51(3H, 
s), 3.48(2H,t,J=6.6Hz), 3.66(3H,s), 3.78(3H,s), 
4.25(2H,q,J=7.0Hz), 4.51(2H,s), 6.38-6.43(2H, 
m), 7.04(lH,q,J=9.2Hz), 8.54(lH,s) 

[0491] 

#%#IJ 76 

4-tert-:^h^V-4-;l-:^v3^5^;U)(2,4-vyh4rV'< 
>v>U)75y]-2->5';ue'J5i?>-5-*-/U/n'>M 
X^;U(5.1g)^ N,N-vyf^;U7t^;i/AT5K(76.5ni 
l)(Cji<SL.tert-:?h+V*'J'^A(1.45g)^iPK.. 
100 deg C IZX 20 5J-jS**Lfco 
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(2 and 9 -dimethyl -6, 7, 8, 9- [tetorahidoropirimido ] [4 and 5 
-b ] azepine -5-ylidene ) amine (0.36 g ) was acquired. 

<sup>l</sup>H-nmr (CDCl<sub>3</sub> );de 2.06 (2 H, 
m ), 2.41 (6 H, s ), 2.56 (3 H, s ), 2.51 - 2.59 (2 H, m ), 3.26 (3 
H, s ), 3.44- 3.51 (2 H, m ), 4.41 (2 H, s ), 6.68 - 6.72 (3 H, 
m ), 7.40 (2 H, d, J=8.0Hz ), 8.63 (1 H, s ) 

[0490] 

Reference Example 75 

2 and 4 -dimethoxy benzylamine (10 g ) was melted in N, N- 
dimethylformamide (100 ml ), triethylamine (12.5 ml ), 
4-bromo butanoic acid t- butyl (16.0 g ) was dripped, 8 -hour 
after agitating, triethylamine (7.7 ml ) wasadded with room 
temperature . 

4 -hydroxy -2- methyl pyrimidine -5-carboxylic acid ethyl 2 
hours it agitated solution which triethylamine (7.66 ml ), adds 
the methane sulfonyl chloride (2.34 ml ) to (5.0 g ) including 
tetrahydrofuran (100 ml ), dripped to N, N- 
dimethylformamide solution . 

With room temperature in 2 hours after stirring , reaction 
mixture it extracted with with ethylacetate includingwater. 

With saturated saline after washing, it dried with magnesium 

sulfate . 

solvent under vacuum was removed, residue which is 
acquired wasrefined with 

[shirikagerukaramukuromatogurafii ], 4 -t- butoxy -4- oxy 
butyl ) (2 and 4 -dimethoxy benzyl ) amino ]-2- methyl 
pyrimidine -5-carboxylic acid ethyl (5.1 g ) was acquired. 

<sup>l</sup>H-nmr (CDCl<sub>3</sub> );de 1.30 (3 H, t, 
J=7.0Hz), 1.41 (9 H,s), 1.86(2 H, m ), 2.21 (2 H, t, 
J=7,4Hz ), 2.51 (3 H, s ), 3.48 (2 H, t, J=6.6Hz ),3.66 (3 H, 
s ), 3.78 (3 H, s ), 4.25 (2 H, q, J=7.0Hz ), 4.51 (2 H, s ), 6.38 
- 6.43 (2 H, m ), 7.04 (1 H, q, J=9.2Hz ), 8.54 (1 H, s ) 

[0491] 

Reference Example 76 

4 -t- butoxy -4- oxy butyl ) it melted (2 and 4 -dimethoxy 
benzyl ) amino ]-2- methyl pyrimidine -5-carboxylic acid 
ethyl (5.1 g ) in N, N- dimethylformamide (76.5 ml ), 20 
minutes itagitated with 100 deg C including t- butoxy 
potassium (1.45 g). 

In room temperature after cooling, it extracted with with 
ethylacetate includingwater. 

With saturated saline after washing, it dried with magnesium 
sulfate . 

It removed solvent under vacuum , it refined residue which 
isacquired with [shirikagerukaramukuromatogurafii ], it 
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yh4rV^>v;U)-2-/^;i.-5-7|-+V-6,7,8,9-^H 
^tKPe'J5K[4,5-b]7-K^t'^>-6-±i;U7t?>^ tert 
-Zf^Ji^t 9-(2,4-v/h+i/^>v;U)-2.y5^;i/-5- 
;i-^V-6,7,8,9-xh^tKPe'JSK[4,5-b]T^fe 
>-6-:fci;U7t?>^x5^;KD?1^4^3(3.8g)<!:LTi# 

9-(2,4-vyh+V^>V>U)-2->^>L.-5-;J-^V-6, 
7,8,9-7"h^tKnt°'J5K[4,5-b]7-tz^t'^>-6-:^;U 
7K>^ tert-:?T;U<t 9-(2,4>v>h4^V^>V7U)- 
2->^;U-5-7t-^V-6,7,8,9-7^h^tKPt'''J^K[4,5 
-b]T-lrt">-6-*;U7K>^xT;KD?1^1^(3.8g) 
IC 6*a^^K(15.2ml)^iP^ 1 B#FBlJ]P|l6ii3SEL 

tZo 

;U:^^A^p-7h</^^>f-lcT^ISL. 2-p«T;l. 
-6,7,8,9-xh^tKPe'JSK[4,5-b]7-tr^e>-5-;i- 

>(1.0g)^#fco 

'H-NMR(CDCl3) 5 2.05-2. 15(2H,m), 2.38(3H,s), 
2.73(2H,t,J=7.0Hz), 3.22-3.28{2H,m), 3.33(1 
H,m), 8.43(1 H,s) 



acquired 9 - (2 and 4 -dimethoxy benzyl ) - 2 -methyl -5-oxo 
-6, 7, 8, 9- [tetorahidoropirimido ] [4 and 5 -b ] azepine 
-6-carboxylic acid t- butyl and 9 - (2 and 4 -dimethoxy 
benzyl ) - 2 -methyl -5-oxo -6, 7, 8, 9- mixture of 
[tetorahidoropirimido ] [4 and 5 -b ] azepine -6-carboxylic 
acid ethyl (3.8 g ) as. 

9 - (2 and 4 -dimethoxy benzyl ) - 2 -methyl -5-oxo -6, 7, 8, 9- 
[tetorahidoropirimido ] [4 and 5 -b ] azepine -6-carboxylic 
acid t- butyl and 9 - (2 and 4 -dimethoxy benzyl ) - 2 -methyl 
-5-0X0 -6, 7, 8, 9- 1 hour heating and refluxing itdid in 
mixture (3.8 g ) of [tetorahidoropirimido ] [4 and 5 -b ] 
azepine -6-carboxylic acid ethyl including 6 normal 
hydrochloric acid (15,2 ml ). 

After cooling, it removed vacuum sewage in room 
temperature , in residue whichis acquired it extracted with 
tetrahydrofiiran /ethylacetate including saturated aqueous 
sodium bicarbonate . 

With saturated saline after washing, it dried with magnesium 
sulfate . 

solvent under vacuum was removed, residue which is 

acquired wasrefmed with 

[shirikagerukaramukuromatogurafii ], 2 -methyl -6, 7, 8, 9- 
[tetorahidoropirimido ] [4 and 5 -b ] azepine -5 -on (1.0 g ) 
was acquired. 

<sup>l</sup>H-nmr (CDCl<sub>3</sub> );de 2.05 - 2.15 (2 
H, m ), 2.38 (3 H, s ), 2.73 (2 H, t, J=7.0Hz ), 3.22 - 3.28 (2 
H, m ), 3.33(1 H, m ), 8.43 (1 H, s ) 



TC^^^iff filC9H 11 N30i:L-C- 










elemental analysis values C9H1 1N30 doing 


Calcd. :C, 61. 00; H 


, 6. 26;N 


, 23. 71 


Calcd.:C,61.00;H 


6.26 ; N 


23. 71 


FouNd : 


:C, 61. 12; 


;H, 


6. 37; 


;N, 


23. 58 


FouNd: 


:C,61.12; 


;H, 


6.37; 


;N, 


23.58 



[0492] 
##1?1 77 

2-p«T;U-6,7,8,9-7^h^tKPtf'JSK[4,5-b]7if 
e>-5-:t>(0.50g)(Ch;i/X>(10ml)^jD^.3-(3 
.^^P P:7xy 4^ V)7xiJ>(l 24g)^m^tzm. / ^ 

^h;ux>x;u7hx>^--7K?a!K!i(i07mg)^Ap^ 

-C48 n^mumm^Ltzo 



[0492] 

Reference Example 77 

2 -methyl -6, 7, 8, 9- to [tetorahidoropirimido ] [4 and 5 -b ] 
azepine -5 -on (0.50 g ) 48 hour heating and refluxing it did 
after adding the(3 -chlorophenoxy ) aniline (1.24 g ), 
including p-toluenesulfonic acid acid *monohydrate (107 
mg ) including toluene (10 ml ), 3 

In room temperature after cooling, it extracted with 
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^PP37xy+vpx-;U].N-(2->f^;U-6,7,8,9- 
xh^tKPe'J = K[4,5-b]7-ee>-5->fUx>)T 
S>(0.20g)^»fco 



'H-NMR(DMSO-d6)(5 1.94(2H,U=6.2Hz), 2.38 
(3H,s), 3.22-3.33(2H,m), 3.40-3.52(2H,m), 6.5 
1(1 H,m), 6.64(1 H,d,J=8.0Hz), 6.77(1 H,dd,J=-8. 
4,2.2Hz), 6.96-7.08(4H,m), 7.18(lH,d,J=8.2Hz), 
7.34-7.45(2H,m), 7.78(lH,m), 8.46(lH,s) 

[0493] 

##1?)J 78 

2->^;i/>6,7,8,9-7'h^tKPeUSK[4,5-b]7if 
tf>-5-:t>(0.50g)(Ch;UX>(4.8ml)^*n^.4- 
(4-'>PP7x>'4^v)7-'J>(0.83g)^*P^/r^> 
/^^h;UX>X>U7t^>K-"-7KfDito(72mg)$-iO 

XT 48 l$Fe1»nfSaii3KLfco 



;U*7A^P7h^*^:7-<-|CT?litLs N-[4-(4- 

^pp:7xy+v)7xii;u]-N-(2-^T;u-6,7,8,9- 

yh^tKPe'JSK[4,5-b]7Hftf>-5-^'Jx>)7 
£>(0.38g)^^»fco 



^H-NMR(DMSO-d6)(5 1.99(2H,m), 2.38(3H,s), 
3.29(2H,m), 3.62(2H,m), 6.83(2H,d,J=7.8Hz), 
6.97-7.06(4H,m), 7.36-7 .43(2H,m), 7.76(1 H,m), 
8.49(1 H,s) 

[0494] 

##i5>J 79 

2,9- v;^^;U-6,7,8,9-i" t K P if 'J £ K[4,5>b]T 
•tftV-5-;f>(0.30g)ICh;i/X>(6.0ml)^llP^.4 
-[[(l--?<5^;U7^h^y-yU-5-'r^U)>^;U]X;U3?T 
-;U]Tx'J>(o.69g)^*P^fc^. /^^h;Ux> 
X>l/7tN>^--7XfOl^(60mg)^*D7LT 48 Btfal 



ethylacetate in addition reaction mixture to in sodium 
bicarbonate-saturated water . 

With saturated saline after washing, it dried with magnesium 
sulfate . 

solvent under vacuum was removed, residue which is 

acquired wasrefmed with 
[shirikagerukaramukuromatogurafii ], N- [3 - (3 
-chlorophenoxy ) phenyl ] -N- (2 -methyl -6, 7, 8, 9- 
[tetorahidoropirimido ] [4 and 5 -b ] azepine -5-ylidene ) 
amine (0.20 g ) was acquired. 

<sup>l</sup>H-nmr (DMSO -d<sub>6</sub> );de 1 .94 (2 H, 
t, J=6.2Hz ), 2.38 (3 H, s ), 3.22 - 3.33 (2 H, m ), 3.40 - 3.52 
(2 H, m ), 6.51(1 H, m ), 6.64 (1 H, d, J=8.0Hz ), 6.77 (1 H, 
dd, J=8.4, 2.2Hz ), 6.96 - 7.08 (4 H, m ), 7.18 (1 H, d, 
J=8.2Hz ), 7.34 - 7.45 (2 H, m ), 7.78(1 H, m ), 8.46 (1 H, s ) 

[0493] 

Reference Example 78 

2 -methyl -6, 7, 8, 9- to [tetorahidoropirimido ] [4 and 5 -b ] 
azepine -5-on (0.50 g ) 48 hour heating and refluxing it did 
after adding the(4 -chlorophenoxy ) aniline (0.83 g ), 
including p-toluenesulfonic acid acid *monohydrate (72 mg ) 
including toluene (4.8 ml ), 4 -. 

In room temperature after cooling, it extracted with 
ethylacetate in addition reaction mixture to in sodium 
bicarbonate-saturated water . 

With saturated saline after washing, it dried with magnesium 
sulfate . 

solvent under vacuum was removed, residue which is 
acquired wasrefined with 
[shirikagerukaramukuromatogurafii ], N- [4 - (4 
-chlorophenoxy ) phenyl ] -N- (2 -methyl -6, 7, 8, 9- 
[tetorahidoropirimido ] [4 and 5 -b ] azepine -5-ylidene ) 
amine (0.38 g ) was acquired. 

<sup>l</sup>H-nmr (DMSO -d<sub>6</sub> );de 1.99 (2 H, 
m ), 2.38 (3 H, s ), 3.29 (2 H, m ), 3.62 (2 H, m ), 6.83 (2 H, 
d, J=7.8Hz ), 6.97 - 7.06(4 H, m ), 7.36 - 7.43 (2 H, m ), 7.76 
(1 H,m), 8.49(1 H,s) 

[0494] 

Reference Example 79 

2 and 9 -dimethyl -6, 7, 8, 9- to [tetorahidoropirimido ] [4 and 
5 -b ] azepine -5-on (0.30 g ) 48 hour heating and refluxing it 
did after adding[[ (1 -methyl tetrazole -5-yl ) methyl ] 
sulfanyl ] aniline (0.69 g ), including p-toluenesulfonic acid 
acid *monohydrate (60 mg ) including toluene (6.0 ml ), 4 -. 
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)\^lj^A^a-^h<f^y-<—lzxmUL. N-(2,9- 

i//5^;U-6,7,8,9-^h7tKOt°'J5K[4,5-b]T-tr" 
tf>-5-'r'Jx>)-4-[[(l-/T;Uxh7V-JU-5-'f 

;i/)>5^^u]x;i/:7T-;u]7-'J>(o.i2g)^^#fco 



'H-NMR(CDCl3)<5 2.08(2H,in), 2.50(2H,m), 2. 
56(3H,s), 3.27(3H,s), 3.47(2H,t,J=6.2Hz), 3.99 
(3H,s), 4.25(2H,s), 6.71(2H,t,J=8.8Hz), 7.28(2 
H,d,J=8.4Hz), 8.61(lH,s) 

[0495] 

##15iJ 80 

3~hP:7x>'— ;K4.0g)^ N,N-vpt^;U7t^^i/A 

75K(40ml)lCjt«L, i^K*'J'l7A(5.6g). S--!? 
a D>T;U-4->^ JL-2-7i--»U-l ,3-:^-^^^ 7— 
VK7.8g)$»PX.s70 deg C ICT 2 Bt^ttt^L 

-4-[(3-— hP7'xy'^V').;i^;U]-2-:7x^;i/-l,3-:i- 

+1^■'/-;K5.og)^^lfc= 

'H-NMR(CDCl3)<52.47(3H,s), 5.07(2H,s), 7.35 
-7.47(5H,m), 7.81-7.92(2H,m), 7.99-8.04(2H,m) 



[0496] 
##«IJ 81 

5-y5^;U-4-[(3--hP37xy+v);>'^;U]-2-7x- 
ju- 1 ,3-^^-y- V'— yU(5.0g)^ 85%X^y — ;U( 1 5 
Oml)ICj§jgL. ^^b^yi/V-t? A(0.89g), ilTcSfc 

M;Slc;t*n^. -b^-rh^iiL, B^Kx5^;ncr 
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In room temperature after cooling, it extracted with 
ethylacetate in addition reaction mixture to in sodium 
bicarbonate-saturated water . 

With saturated saline after washing, it dried with magnesium 

sulfate . 

solvent under vacuum was removed, residue which is 
acquired wasrefined with 

[shirikagerukaramukuromatogurafii ], N- (2 and 9 -dimethyl 
-6, 7, 8, 9- [tetorahidoropirimido ] [4 and 5 -b ] azepine 
-5-ylidene ) - 4 - [[ (1 -methyl tetrazole -5-yl ) methyl ] 
sulfanyl ] aniline (0.12 g ) was acquired. 

<sup>l</sup>H-nmr (CDCl<sub>3</sub> );de 2,08 (2 H, 
m ), 2.50 (2 H, m ), 2.56 (3 H, s ), 3.27 (3 H, s ), 3.47 (2 H, t, 
J=6.2Hz ), 3.99 (3 H, s ),4.25 (2 H, s ), 6.71 (2 H, t, 
J=8.8Hz ), 7.28 (2 H, d, J=8.4Hz ), 8.61 (1 H, s ) 

[0495] 

Reference Example 80 

3 -nitro phenol it melted (4.0 g ) in N, N- dimethylformamide 
(40 ml ), 2 hours it agitated with 70 deg C potassium 
carbonate (5.6 g ), 5 -chloromethyl -4- methyl -2- phenyl -1, 
3- oxazole including (7.8 g ). 

in room temperature after cooling, it extracted with 
ethylacetate in addition tounderwater. 

With saturated saline after washing, it dried with magnesium 
sulfate . 

solvent under vacuum was removed, residue which is 
acquired wasrefined with 

[shirikagerukaramukuromatogurafii ], 5 -methyl -4- [ (3 -nitro 
phenoxy ) methyl ] - 2 -phenyl -1,3- oxazole (5.0 g ) was 
acquired. 

<sup>l</sup>H-nmr (CDCl<sub>3</sub> );de 2.47 (3 H, s ), 
5.07 (2 H, s ), 7.35 - 7.47 (5 H, m ), 7.81 - 7.92 (2 H, m ), 
7.99 -8.04 (2 H, m ) 

[0496] 

Reference Example 81 

5 -methyl -4- [ (3 -nitro phenoxy ) methyl ] - 2 -phenyl -1,3- 
oxazole it melted (5.0 g ) in 85% ethanol (150 ml ), 3 hours 
heating and refluxing itdid calcium chloride (0.89 g ), 
including reduced iron (4.5 g ). 

After cooling, celite filtration it did in room temperature , 
washed with ethylacetate . 

It removed solvent under vacuum , in residue which is 
acquiredit extracted with ethylacetate including water. 
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i,3-7l-+itv^-;u-4-i';u)yh^v]7^'J>(3.5 

^H-NMR(CDCl3)fi2.43(3H,s), 3.67(2H,br), 4.9 
6(2H,s), 6.29-6.46(3H,m), 7.07(1 H,U=8.0Hz), 
7.41-7.45(3H,m), 7.98-8.04(2H,m) 

[0497] 

82 

2,9-vy^;U-6,7,8,9-xh^tKPeUSK[4,5-b]7 
Hftf>-5-:f>(0.30g)ICh;UX>(6.0ml)^*n*.3 
-[(5-yT;U-2-77x-;U-l,3-7|-^-9-l/--;U-4-f 
yU)/h^v]7-U>{0.88g)^in^fc^. 
;UX>X;U7n>K--7K?Pifel(60mg)^J!l0^r 28 



J\^i3^J^<7n^h<f^y^-lzxmmLs N-(2,9- 
VP«T;U-6,7,8,9-irh^tKPe'J5K[4,5-b]T'iz^ 
t: >-5--f 'J T^>)-3-[(5->^;U-2-:7x - yu- 1 ,3-:t 
^tl-y-;U-4-^;U)>h*v]T:^'J>(0.43g)^» 

fee 

'H-NMR(CDCl3) 5 2.01-2. 13(2H,m), 2.44(3H,s), 
2.51-2.59(2H,m), 2.56(3H,m), 3.25(3H,s), 3.4 
5(2H,t,J=6.2Hz), 5.00(2H,s), 6.37-6.47(2H,m), 
6.72-6.79(1 H,m), 7.21-7.29(lH,m), 7.41-7.47(3 
H,m), 7.98-8,04(2H,m), 8.63(lH,s) 

[0498] 

##«»J 83 

2-/5^;U.6,7,8,9-i^h^tKPe'J5K[4,5.b]7-lf 
e>-5-;f>(0.30g)ICh;UX>(6.0ml)^*P^.3- 
[(5-/^;U-2-:7xx;U-i,3-7|-+'9-V'— >U-4-^;U) 
>h+v]7-'J>(0.95g)^*QX.fc^./^^h>fl/X 
>X;^7^x>K ■ -7KlDiK!l(64mg)$ *D^T 24 fltFs^ 

B^Kx5^;nzrtttilLfco 
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With saturated saline after washing, it dried with magnesium 
sulfate . 

solvent under vacuum was removed, residue which is 
acquired waswashed with hexane /ethylacetate , 3 - [ (5 
-methyl -2- phenyl -1,3- oxazole -4- yl ) methoxy ] aniline 

(3.5 g ) was acquired. 

<sup>l</sup>H-nmr (CDCl<sub>3</sub> );de 2.43 (3 H, s ), 
3.67 (2 H, br ), 4.96 (2 H, s ), 6.29 - 6.46 (3 H, m ), 7.07 (1 H, 
t, J=8.0Hz ), 7.41- 7.45 (3 H, m ), 7.98 - 8.04 (2 H, m ) 

[0497] 

Reference Example 82 

2 and 9 -dimethyl -6, 7, 8, 9- to [tetorahidoropirimido ] [4 and 
5 -b ] azepine -5-on (0.30 g ) 28 hour heating and refluxing it 
did after adding[ (5 -methyl -2- phenyl -1,3- oxazole -4- yl ) 
methoxy ] aniline (0.88 g ), including p-toluenesulfonic acid 
acid ♦monohydrate (60 mg ) including toluene (6.0 ml ), 3 

In room temperature after cooling, it extracted with 
ethylacetate in addition reaction mixture to in sodium 
bicarbonate-saturated water . 

With saturated saline after washing, it dried with magnesium 
sulfate . 

solvent under vacuum was removed, residue which is 
acquired wasrefined with 

[shirikagerukaramukuromatogurafii ], N- (2 and 9 -dimethyl 
-6, 7, 8, 9- [tetorahidoropirimido ] [4 and 5 -b ] azepine 
-5-ylidene ) - 3 - [ (5 -methyl -2- phenyl -1, 3- oxazole -4- yl ) 
methoxy ] aniline (0.43 g ) was acquired. 

<sup>l</sup>H-nmr (CDCl<sub>3</sub> );de 2.01 - 2.13 (2 
H, m ), 2.44 (3 H, s ), 2.51 - 2.59 (2 H, m ), 2.56 (3 H, m ), 
3.25(3 H, s ), 3.45 (2 H, t, J=6.2Hz ), 5.00 (2 H, s ), 6.37 - 
6.47 (2 H, m ), 6.72 - 6.79 (1 H, m ), 7.21 - 7.29 (1 H, 
m ),7.41 - 7.47 (3 H, m ), 7.98 - 8.04 (2 H, m ), 8.63 (1 H, s ) 

[0498] 

Reference Example 83 

2 -methyl -6, 7, 8, 9- to [tetorahidoropirimido ] [4 and 5 -b ] 
azepine -5-on (0.30 g ) 24 hour heating and refluxing it did 
after adding the[ (5 -methyl -2- phenyl -1, 3- oxazole -4- yl ) 
methoxy ] aniline (0.95 g ), including p-toluenesulfonic acid 
acid *monohydrate (64 mg ) including toluene (6.0 ml ), 3 -. 

In room temperature after cooling, it extracted with 
ethylacetate in addition reaction mixture to in sodium 
bicarbonate-saturated water . 

With saturated saline after washing, it dried with magnesium 
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v]-N-(2>y ^;U-6,7,8,9-x t Kp t 'J £ K[4,5- 
b]7-lf^e>-5--r'Jx>)7-'J>(0.40g)^»yco 



'H-NMR(CDCl3)5 1.95-2.09(2H,m), 2.45(3H,s), 
2.54(3H,s), 2.63(2H,t,J=7.4Hz), 3.37-3.47(2H, 
m), 5.00(2H,s), 5,61(lH,m), 6.39-6.48(2H,m), 
6.74-6.80(1 H,m), 7.22-7.3 l(lH,m), 7.40-7.46(3 
H,m), 7.98-8.04(2H,m), 8,71(lH,s) 

[0499] 

##^J 84 

N-(3-tKP+v:7x~;u)r4rhT£K(3.0g)^ N, 
N-vy5'^^7^^J^A7£K(30ml)lcJtfi?L. g^K:^ 
'JOA(3.3g).2-(^ap/^;u)-i,3-^>y^7y 

-;U(3.75g)^iDx..50 deg C 1^X2 B#rBlli^*L 

;U:tf^ix^PTh'J/^7^-(CT:mML> N-[3-(l, 
3-^>y5^7y-ju-2-^;u>h^vpx-jU]y 
-trh75K(3.0g)^t#fco 



'H-NMR(CDCl3)52.17(3H,s), 5.48(2H,s), 6.77 
-6.83(lH,m), 7.06-7.11 (I H,m), 7.20-7.28(2H, 
m), 7.36-7.55(3H,m), 7.87-7.92(1 H,m), 8.01-8. 
06(1 H,m) 

[0500] 

85 

N-[3-(l,3-'^>y^7V-yU-2--fyUpih^vpx 
-;U]7-bh7£K(2.4g)$X^y-VU(24ml)(C;g 
fi¥L. S±gK(4.8ml)^JlP;i. 3 B^rpUOl^ilJJSL 



2003-11-11 

sulfate . 

solvent under vacuum w^as removed, residue which is 
acquired wasrefmed with 

[shirikagerukaramukuromatogurafii ], 3 - [ (5 -methyl -2- 
phenyl -1 , 3- oxazole -4- yl ) methoxy ] -N- (2 -methyl -6, 7, 
8, 9- [tetorahidoropirimido ] [4 and 5 -b ] azepine -5-ylidene ) 
aniline (0.40 g ) was acquired. 

<sup>l</sup>H-nmr (CDCl<sub>3</sub> );de 1.95 - 2.09 (2 
H, m ), 2.45 (3 H, s ), 2.54 (3 H, s ), 2.63 (2 H, t, J=7.4Hz ), 
3.37 - 3.47(2 H, m ), 5.00 (2 H, s ), 5.61 (1 H, m ), 6.39 - 6.48 
(2 H, m ), 6.74 - 6.80 (1 H, m ), 7.22 - 7.3 1 (1 H, m ),7.40 - 
7.46 (3 H, m ), 7.98 - 8.04 (2 H, m ), 8.71 (1 H, s ) 

[0499] 

Reference Example 84 

It melted N- (3 -hydroxyphenyl ) acetamide (3.0 g ) in N, N- 
dimethylformamide (30 ml ), 2 hours it agitatedwith 50 deg C 
potassium carbonate (3.3 g ), 2 - (chloromethyl ) - 1 and 3 
-benzothiazole including (3.75 g ). 

In room temperature after cooling, it extracted with 
ethylacetate in addition tounderwater. 

With saturated saline after washing, it dried with magnesium 
sulfate . 

solvent under vacuum was removed, residue which is 

acquired wasrefined with 

[shirikagerukaramukuromatogurafii ], N- [3 - (1 and 3 
-benzothiazole -2- yl methoxy ) phenyl ] acetamide (3.0 g ) 
was acquired. 

<sup>l</sup>H-nmr (CDCl<sub>3</sub> );de 2.17 (3 H, s ), 
5.48 (2 H, s ), 6.77 - 6.83 (1 H, m ), 7.06 - 7.1 1 (1 H, m ), 
7.20 -7.28 (2 H, m ), 7.36 - 7.55 (3 H, m ), 7.87 - 7.92 (1 H, 
m), 8.01-8.06(1 H,m) 

[0500] 

Reference Example 85 

It melted N- [3 - (1 and 3 -benzothiazole -2- yl methoxy ) 
phenyl ] acetamide (2.4 g ) in ethanol (24 ml ), 3 hours 
heating and refluxing it didincluding concentrated 
hydrochloric acid (4.8 ml ). 

It removed solvent after cooling and under vacuum in room 
temperature and it neutralized in residue which is acquired 
including saturated aqueous sodium bicarbonate ,extracted 
with ethylacetate . 

With saturated saline after washing, it dried with magnesium 
sulfate . 

solvent under vacuum was removed, residue which is 
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B^Mx5^;Hzr^;f 3-(l, S-'^ 1^7^71/- 
;u-2-'f;u^K+v)7-'J>(2.0g)^#fc„ 

'H-NMR(CDC1j)53.70(2H,s), 5.45{2H,s), 6.32 
-6.47(3H,m), 7.07(lH,t,J=8.0Hz), 7.38-7.50(2H, 
m), 7.87-7.92(1 H,m), 8.00-8.05(1 H,in) 



[0501] 
##0IJ 86 

2-P«5^;U-6,7,8,9-T^h7tKat°U5K[4,5-b]T-tf 
t°>-5-^>(0.20g)ICh;UX>(6.0ml)$'*D^.3- 
(l.S-'Oy^Ty— ;i'-2-'r;UP«h+v)7-'J> 

(o.58g)^in^fc^, /<7h;ux>x;U7N>K-- 

7Kft!|«!l(43mg)^iD^r 36 ^ra*PlftS3SLfco 



;u*7A^P7h^^7:7-r-l=rl§i!L. 3-(i,3-'< 

>V/^Tl/— JL/-2-l';U.>th4r->)-N-(2-.>'^;U-6,7, 
8,9-xh7tKPeU5K[4,5-b]7-lfe>-5-'r'Jx 
>)7-'J>(0.21g)^f#fc. 



'H-NMR(CDCl3) 5 1.84-1. 98(2H,m), 2.54(3H,s), 
2.58(2H,t,J=7.0Hz), 3.33-3.43(2H,m), 5.50(2 
H,s), 5.60(1 H,m), 6.42-6.48(2H,ni), 6.76-6.82 
(lH,m), 7.23-7.54(3H,m), 7.87-7.92(lH,cl,J=8.0 
Hz), 8.71(lH,s) 

[0502] 

87 

5->^;^-2-7I-;^-4-[[h'J:?5^y^(^p□)7^^:;^ 

7tx7-;U]P'T;U]-l,3-7t-=5p-9-''/— ;U(3.0g)^7"l- 
7tKP77>(30ml)(Cj§^L.28%:M-'J^A^ 

h^-9--rK/>^/-;uii?i£(i.36g)^iPx. 0 deg 

C IZX 30 ^^li^i^Lfc^. 3-.=.hP'<>X7;i'Xt 
K(0.88g)^to^f-c 

-4-[(E)-2-(3--hP7x-;U)X-T:^;U].2-:7x-;i/ 



acquired waswashed with hexane /ethylacetate , 3 - (1 and 3 
-benzothiazole -2- yl methoxy ) aniline (2.0 g ) was acquired. 

<sup>l</sup>H-nmr (CDCl<sub>3</sub> );de 3.70 (2 H, s ), 
5.45 (2 H, s ), 6.32 - 6.47 (3 H, m ), 7.07 (1 H, t, J=8.0H2 
7.38 - 7.50(2 H, m ), 7.87 - 7.92 (1 H, m ), 8.00 - 8.05 (1 H, 
m) 

[0501] 

Reference Example 86 

2 -methyl -6, 7, 8, 9- to [tetorahidoropirimido ] [4 and 5 -b ] 
azepine -5-on (0.20 g ) 36 hour heating and refluxing it did 
after adding the(l and 3 -benzothiazole -2- yl methoxy ) 
aniline (0.58 g ), including p-toluenesulfonic acid acid 
*monohydrate (43 mg ) including toluene (6.0 ml ), 3 -. 

In room temperature after cooling, it extracted with 
ethylacetate in addition reaction mixture to in sodium 
bicarbonate-saturated water . 

With saturated saline after washing, it dried with magnesium 

sulfate . 

solvent under vacuum was removed, residue which is 
acquired wasrefined with 

[shirikagerukaramukuromatogurafii ], 3 - (1 and 3 
-benzothiazole -2- yl methoxy ) -N- (2 -methyl -6, 7, 8, 9- 
[tetorahidoropirimido ] [4 and 5 -b ] azepine -5-ylidene ) 
aniline (0.21 g ) was acquired. 

<sup>l</sup>H-nmr(CDCl<sub>3</sub>);de 1.84- 1.98 (2 
H, m ), 2.54 (3 H, s ), 2.58 (2 H, t, J=7.0Hz ), 3.33 - 3.43 (2 
H, m ), 5.50(2 H, s ), 5.60 (1 H, m ), 6.42 - 6.48 (2 H, m ), 
6.76 - 6.82 (1 H, m ), 7.23 - 7.54 (3 H, m ), 7.87 -7.92 (1 H, d, 
J=8.0Hz), 8.71 (1 H,s) 

[0502] 

Reference Example 87 

5 -methyl -2- phenyl -4- [[tributyl (chloro ) phosphoranyl ] 
methyl ] - 1 and 3 -oxazole (3.0 g ) was melted in 
tetrahydroftiran (30 ml ), 30minutes after agitating, 3 -nitro 
benzaldehyde (0.88 g ) was added with 0 deg C including 
28% sodium methoxide /methanol solution (1 .36 g ). 

4 hours after agitating, it removed solvent under vacuum with 
the room temperature , in residue which is acquired it 
extracted with ethylacetate including water. 

With saturated saline after washing, it dried with magnesium 
sulfate . 

solvent under vacuum was removed, residue which is 

acquired wasrefined with 

[shirikagerukaramukuromatogurafii ], 5 -methyl -4- [ (E ) - 2 - 
(3 -nitrophenyl ) ethenyl ] - 2 -phenyl -1, 3- oxazole (1.3 g ) 
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-l,3-:^^■9■y-^^(1.3g)^^#fco 

'H-NMR(CDCl3) 52.53(3H,s), 7.03(lH,d,J=16. 
OHz), 7.37-7.56(5H,m), 7.76-7.81(lH,m), 8.40 
(lH,m) 

[0503] 

4^mm 88 

5.;<5i;U4.[(E)-2-(3--hP7x:r^U)lx-;U]-2- 
7x^;u-i,3-;i-+-y-l/— ;Ki 3g)^ 85%x^/— 
yK39ml)ICit»L. ie^b*>U->'t7 A(0.24g), iS 

7ctt(i.2g)^«]^, 4 mrsmm'M^Ltzo 

■b^'i'h^jaL. i^Slx^;Kzr 

j\^ii^A<pn^h^^y^-lzxmmLs 3-[(E)-2- 

Xx-;L/]7-U>(0.63g)^i#/io 



^H-NMR(CDCl3)fi2.48(3H,s), 3.69(2H,br), 6.5 
7-6.63(lH,m), 6.85(1 H,d,J=15.6Hz), 6.86(1H, 
m), 6.94-6.98(lH,s), 7.15(lH,U=7.6Hz), 7.27 
(lH,d,J=15.8Hz), 7.43-7.49(3H,mX 8.04-8.09(2 
H,m) 

[0504] 

##151] 89 

2-pfc^;U-6,7,8,9-^h7tKPe>J5K[4,5-b]T-tf 
t''>-5-:t->(0.20g)ICh;UX>(6.0ml)^JP^.3- 
[(E)-2-(5-^T;U-2-7'x-;ix-l,3-^^HtV'-;i/-4 
--ryU)X7"~;U]7xiJ>(0.62g)^AD^^cf^./^^ 
h;UX>X;U7tx>^-~7K?Pifel(43nig)*ilP^r 3 



Jlt=7M.<7U^h<f=py^-lzxmmL. 3-[(E>2- 
(5-y^;U-2-7xXjU-l,3-^:^r-y-V— >U-4--r;U) 
Xx-;U]-N-(2->f^;U-6,7,8,9-xh^tKPlf' J5 
K[4,5-b]7-tf tf >-5--r 'J x>)7- U >(1 65mg)^ 
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was acquired. 

<sup>l</sup>H-nmr (CDCl<sub>3</sub> );de 2.53 (3 H, s ), 
7.03 (1 H, d, J-16.0HZ ), 7.37 - 7.56 (5 H, m ), 7.76 - 7.81 (1 
H, m \ 8.40(1 H, m ) 

[0503] 

Reference Example 88 

5 -methyl -4- [ (E ) - 2 - (3 -nitrophenyl ) ethenyl ] - 2 -phenyl 
-1,3- oxazole it melted (1.3 g ) in 85% ethanol (39 ml ), 4 
hours heating and refluxing itdid calcium chloride (0.24 g ), 
including reduced iron (1 .2 g ). 

After cooling, celite filtration it did in room temperature , 
washed with ethylacetate . 

It removed solvent under vacuum , in residue which is 
acquiredit extracted with ethylacetate including water. 

With saturated saline after washing, it dried with magnesium 

sulfate . 

solvent under vacuum was removed, residue which is 
acquired wasrefined with 

[shirikagerukaramukuromatogurafii ], 3 - [ (E ) - 2 - (5 
-methyl -2- phenyl -1,3- oxazole -4- yl ) ethenyl ] aniline 
(0.63 g ) was acquired. 

<sup>l</sup>H-nmr (CDCl<sub>3</sub> );de 2.48 (3 H, s ), 
3.69 (2 H, br ), 6.57 - 6.63 (1 H, m ), 6.85 (1 H, d, J=15.6Hz ), 
6.86 (1 H, m ), 6.94- 6.98 (1 H, s ), 7.15 (1 H, t, J=7.6Hz ), 
7.27 (1 H, d, J=15.8Hz ), 7.43 - 7.49 (3 H, m ), 8.04 - 8.09 (2 
H,m) 

[0504] 

Reference Example 89 

2 -methyl -6, 7, 8, 9- to [tetorahidoropirimido ] [4 and 5 -b ] 
azepine -5-on (0.20 g ) 30 hour heating and refluxing it did 
after adding the[ (E ) - 2 - (5 -methyl -2- phenyl -1, 3- oxazole 
-4- yl ) ethenyl ] aniline (0.62 g ), including p-toluenesulfonic 
acid acid *monohydrate (43 mg ) including toluene (6.0 ml ), 
3-. 

In room temperature after cooling, it extracted with 
ethylacetate in addition reaction mixture to in sodium 
bicarbonate-saturated water . 

With saturated saline after washing, it dried with magnesium 
sulfate . 

solvent under vacuum was removed, residue which is 
acquired wasrefined with 

[shirikagerukaramukuromatogurafii ], 3 - [ (E ) - 2 - (5 
-methyl -2- phenyl -1, 3- oxazole -4- yl ) ethenyl ] -N- (2 
-methyl -6, 7, 8, 9- [tetorahidoropirimido ] [4 and 5 -b ] 
azepine -5-ylidene ) aniline (165 mg ) was acquired. 
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'H-NMR(CDCl3) (52.02-2J3(2H,m), 2.50(3H,s), 
2.56(3H,s), 2.67(2H,t,J=7.0Hz), 2.86(1 H,U=7. 
OHz), 3.41-3.54(2H,m), 5.62(lH,m), 6.67-6.72 
(lH,m), 6.91(lH,d,J=15.8Hz), 6.95(lH,s), 7.29 
-7.49(6H,m), 8.04-8.09(2H,in), 8.76(1 H,s) 

[0505] 

90 

4--i7aPK>X75K(10g)lC l,3-v^PP>7-h> 
(9.0g)^ iP:^.T. 3 mSIXimm^Lfzo 



A<7 P ^ ^7-<-(CTffiii L. 4-(^ □ P 

^T;u)-2-(4-<7Pa3?xii;u)-i,3-;J"+ti-\/— ;u 

(4.7g)$t#fco 

^H-NMR(CDCl3) 54.57(2H,s), 7.44(2H,d,J=8.8 
Hz), 7.71(lH,s), 7.98(2H,d,J=8.8Hz) 

[0506] 

##«IJ 91 

3-iihP"7xy— ;Ki.i2g)^ N,N-i/^T;U7tN;uA 

7SK(22.4mI)(c5ti?L.m^;b'J'^A(1.7g).4^ 

□>^ju-2-(4-'j7P p:7x - ;^)-l,3-;^-+^:^■y 
-;K2.2g)^*nx.r . MSIct 4 NfrBUiif Lfco 



JU*^A^PThy^:7^-lcTfflML. 2-(4-<7P 
P7x-;U)-4-[(3--hP3?xy+v)>5';U]-l,3-^ 

+t^i/-;Ki.3g)^#fco 



' H-NMR(CDCl3) 55.1 5(2H,s), 7.34-7.36(1 H,m), 
7.43-7.49(3H,m), 7.79(lH,s), 7.85-7.98(2H, 
m), 3.7.99-8.02(2H,m) 

[0507] 

##«"J 92 

2-(4-'^ P P :7x - yU)-4-[(3 h P :7xy + V) 
Ji^y 1 ,3-^^-tl- V-;U(1 .3g)^ 85%X^y— ;U(39 
nil)(c5§jgL. :^^b*;Uv'^A(0.22g). MTiWi 

(i.ig)$*n^. 4 B#rBlJPfSl3§;)6Lfcc 
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<sup>l</sup>H-nmr (CDCl<sub>3</sub> );de 2.02 - 2.13 (2 
H, m ), 2.50 (3 H, s ), 2.56 (3 H, s ), 2.67 (2 H, t, J=7.0Hz ), 
2.86 (1 H, t, J=7.0Hz ), 3.41- 3.54 (2 H, m ), 5.62 (1 H, m ), 
6.67 - 6.72 (1 H, m ), 6.91 (1 H, d, J=15.8Hz ), 6.95 (1 H, s ), 
7.29 - 7.49 (6 H, m ),8.04 - 8.09 (2 H, m ), 8.76 (1 H, s ) 

[0505] 

Reference Example 90 

4 -chlorobenzamide 3 hours heating and refluxing it made (10 
g ) 1 and 3 -dichloro ketone including (9.0 g ). 

In room temperature after cooling, it extracted with 
ethylacetate in addition reaction mixture to in sodium 
bicarbonate-saturated water . 

With saturated saline after washing, it dried with magnesium 
sulfate . 

solvent under vacuum was removed, residue which is 
acquired wasrefmed with 

[shirikagerukaramukuromatogurafii ], 4 - (chloromethyl ) - 2 - 
(4 -chlorophenyl ) - 1 and 3 -oxazole (4.7 g ) wasacquired. 

<sup>l</sup>H-nmr (CDCl<sub>3</sub> );de 4.57 (2 H, s ), 
7.44 (2 H, d, J=8.8Hz ), 7.71 (1 H, s ), 7.98 (2 H, d, J=8.8Hz ) 

[0506] 

Reference Example 91 

3 -nitro phenol it melted (1 . 12 g ) in N, N- 
dimethylformamide (22.4 ml ), 4 hours it agitated with room 
temperature potassium carbonate (1.7 g ), 4 -chloromethyl -2- 
(4 -chlorophenyl ) - 1 and 3 -oxazole including (2.2 g ). 

In reaction mixture it extracted with ethylacetate including 
water. 

With saturated saline after washing, it dried with magnesium 
sulfate . 

solvent under vacuum was removed, residue which is 
acquired wasrefmed with 

[shirikagerukaramukuromatogurafii ], 2 - (4 -chlorophenyl ) - 

4 - [ (3 -nitro phenoxy ) methyl ] - 1 and 3 -oxazole (1 .3 g ) 
wasacquired. 

<sup>l</sup>H-nmr (CDCl<sub>3</sub> );de 5.15 (2 H, s ), 
7.34 - 7.36 (1 H, m ), 7.43 - 7.49 (3 H, m ), 7.79 (1 H, s ), 
7.85 -7.98 (2 H, m ), 3.7.99 - 8.02 (2 H, m ) 

[0507] 

Reference Example 92 

2 - (4 -chlorophenyl ) - 4 - [ (3 -nitro phenoxy ) methyl ] - 1 
and 3 -oxazole it melted (1.3 g ) in 85% ethanol (39 ml ), 4 
hours heating and refluxing it did calcium chloride (0.22 g ), 
including reduced iron (1 .1 g ). 
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m;a(c;^tp«> Hz^'Th^iSL, pnxf^/ncr 

nmuzo 

;u^^A<7P7h^^^7>r-l::rMi!L. 3-[[2-(4- 
^PP7x->/U)-l,3-7|-+-y-l/-^U-4-^;U]-/h^ 
v]7-'J>(0.67g)^#fco 

'H-NMR(CDCl3)fi3.67(2H,br), 5.03(2H,s), 6.3 
l-6.45(3H,s), 7.08(1 H,t,J=8.4Hz), 7.44(2H,d,J= 
8.8Hz), 7.71(lH,m), 7.98(2H,d,J=8.8Hz) 



[0508] 

93 

^>XT:t"75K(15g)^x^y-;K150ml)lC;# 
ML. l,3-v<7PP>!rh>(15.3g)^iP^T.4 a#ft1 



;U*^A<7PVh^*^:7-f-|CT|li!L. 4-(^PP 
yT;U)-2-3?x-;U-l,3-^7y-;U(8.5g)^^# 

tZo 

^H-NMR(CDCl3) d 4.74(2H,s), 7.37-7.47(4H,m), 
7.88-7.96(2H,m) 

[0509] 

##^5iJ 94 

3--hP:7x/— yU(2.76g)^ N,N-v><5"yU7tN;UA 
75K(55.2ml)lc5t«?L.m^*'J'^7A(4.1g).4- 
(>7PPyT;U)-2-:7x-jlx-l,3-5^7y-;K5.0g) 



^mLfzo 

;U:t)^A^P Vhy^:7^-lcTiflSliL. 4-[(3-- 
hP:7x/:^v)yT;U]-2-:7xx;n,3-T7y-;U 
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After cooling, celite filtration it did in room temperature , 
washed with ethylacetate . 

It removed solvent under vacuum , in residue which is 
acquiredit extracted with ethylacetate including water. 

With saturated saline after washing, it dried with magnesium 
sulfate . 

solvent under vacuum was removed, residue which is 
acquired wasrefined with 
[shirikagerukaramukuromatogurafii ], 3 - [[2 - (4 
-chlorophenyl ) - 1 and 3 -oxazole -4- yl ] methoxy ] aniline 
(0.67 g ) was acquired. 

<sup>l</sup>H-nmr (CDCl<sub>3</sub> );de 3.67 (2 H, 
br ), 5.03 (2 H, s ), 6.3 1 - 6.45 (3 H, s ), 7.08 (1 H, t, 
J-8.4HZ ), 7,44 (2 H, d, J=8.8Hz ), 7.71(1 H, m ), 7.98 (2 H, 
d, J=8,8Hz) 

[0508] 

Reference Example 93 

It melted benz thioamide (15 g ) in ethanol (150 ml ), 4 hours 
heating and refluxing it did 1 and 3 -dichloro ketone including 
(15.3 g). 

In room temperature after cooling, it extracted with 
ethylacetate in addition reaction mixture to in sodium 

bicarbonate-saturated water . 

With saturated saline after washing, it dried with magnesium 
sulfate . 

solvent under vacuum was removed, residue which is 
acquired wasrefmed with 

[shirikagerukaramukuromatogurafii ], 4 - (chloromethyl ) - 2 
-phenyl -1,3- thiazole (8.5 g ) was acquired. 

<sup>l</sup>H-nmr (CDCl<sub>3</sub> );de 4.74 (2 H, s ), 
7.37 - 7.47 (4 H, m ), 7.88 - 7.96 (2 H, m ) 

[0509] 

Reference Example 94 

3 -nitro phenol it mehed (2.76 g ) in N, N- 
dimethylformamide (55.2 ml ), 4 hours it agitated with room 
temperature potassium carbonate (4.1 g ), 4 - (chloromethyl ) 
- 2 -phenyl -1, 3- thiazole including (5.0 g ). 

In reaction mixture it extracted with ethylacetate including 
water. 

With saturated saline after washing, it dried with magnesium 
sulfate . 

solvent under vacuum was removed, residue which is 
acquired wasrefmed with 

[shirikagerukaramukuromatogurafii ], 4 - [ (3 -nitro phenoxy ) 
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(5.2g)^#fco 

'H-NMR(CDCl3) 6 5.34(2H,s), 7.33-7.37(2H,ni), 
7.84-7.88(lH,m), 7.93-7.99(3H,m) 



[0510] 
##<5IJ 95 

4-[(3--hP7i/4^->)>^;U]-2-:7i-;U 1,3-f^ 

77— ^K5.2g)$ ssyox-jiy— ;u(i56mi)lc)ifil 

L. ^^b^^Uv't? A(0.92g). il3cSt(4.7g)^iP 
^,4l^rB]AD;i2^S3l£Lfc. 

MSIw^JP^. M'7-(hbmU i^ilx^;nrT 

x^;U-l,3-5^7y-;U.4-<;U)>h^v]7::i'J> 
(3.8g)^#fco 

'H-NMR(CDCl3)<53.68(2H,br), 5.23(2H,s), 6.2 
9-6.46(3H,m), 7.07(1 H,t,J=8.0Hz), 7.25-7.29(1 
H,m), 7.41-7.46(3H,m), 7.92-7.98(2H,m) 



[0511] 

96 

T:t:7x>-2-:^;U7t?^tJ-5K(l5g)lc i,3-v^pp 

>rh>(i4.8g)**0K.r. 3 fi#rBi*nfiaii35Lfco 



y5^j^)-2-5^x-;^-l,3-:t+i^■V^-;^(8.lg)^^^ 

^H-NMR(CDCl3) 6 4.55(2H,s), 7.09-7.1 3(1 H,m), 
7.43-7.46(lH,m), 7.64(lH,s), 7.68-7. 70(lH,m) 



[0512] 
##«IJ 97 
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methyl ] - 2 -phenyl 1, 3- thiazole (5.2 g ) was acquired. 

<sup>l<ysup>H-nmr (CDCl<sub>3</sub> );de 5.34 (2 H, s ), 
7.33 - 7.37 (2 H, m ), 7.84 - 7.88 (1 H, m ), 7.93 - 7.99 (3 H, 
m) 

[0510] 

Reference Example 95 

4 - [ (3 -nitro phenoxy ) methyl ] - 2 -phenyl 1,3- thiazole it 
melted (5.2 g ) in 85% ethanol (156 ml ), 4 hours heating and 
refluxing it did calcium chloride (0.92 g ), including reduced 
iron (4.7 g ). 

After cooling, celite filtration it did in room temperature , 
washed with ethylacetate , 

It removed solvent under vacuum , in residue which is 
acquiredit extracted with ethylacetate including water. 

With saturated saline after washing, it dried with magnesium 
sulfate . 

solvent under vacuum was removed, residue which is 
acquired wasrefmed with 

[shirikagerukaramukuromatogurafii ], 3 - [ (2 -phenyl -1,3- 
thiazole -4- yl ) methoxy ] aniline (3.8 g ) was acquired. 

<sup>l</sup>H-nmr (CDCl<sub>3</sub> );de 3.68 (2 H, 
br ), 5.23 (2 H, s ), 6.29 - 6.46 (3 H, m ), 7.07 (1 H, t, 
J=8.0Hz ), 7.25 - 7.29(1 H, m ), 7.41 - 7.46 (3 H, m ), 7.92 - 
7.98 (2H,m) 

[0511] 

Reference Example 96 

3 hours heating and refluxing it made thiophene -2- 
carboxamide (15 g ) 1 and 3 -dichloro ketone including (14.8 
g). 

In room temperature after cooling, it extracted with 
ethylacetate in addition reaction mixture to in sodium 
bicarbonate-saturated water . 

With saturated saline after washing, it dried with magnesium 
sulfate . 

solvent under vacuum was removed, residue which is 
acquired wasrefined with 

[shirikagerukaramukuromatogurafii ], 4 - (chloromethyl ) - 2 
-thienyl -1,3- oxazole (8.1 g ) was acquired. 

<sup>l</sup>H-nmr (CDCl<sub>3</sub> );de 4.55 (2 H, s ), 
7.09 - 7.13 (1 H, m ), 7.43 - 7.46 (1 H, m ), 7.64 (1 H, s ), 
7.68 -7.70 (1 H, m ) 

[0512] 

Reference Example 97 
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75K(46.5ml)(C?§jSL. i^M*'J^A(6.9g). 4- 
P P ptT;U)-2.5'Xz:y U-1 ,3-^*-9"l/—^K8.0 



>U*^A^PTh</^7^-|crffiML. 4-[(3-- 
hP7xy+v)^f^;U]-2-^x-jU-l,3-^+-tl-y 

--/K7.4g)^^#fco 

^H-NMR(CDCl3) 5 5 . 1 3(2H,s), 7.13(1 H,dd,J-4. 
8Hz,2,0Hz), 7.69-7.72(2H,m), 7.84-7.89(2H,m) 



[0513] 
##15>J 98 

3--hn'<>XTSK(10g)fZ l,3-v^PP^h> 



;u*^A<7P vh^^^^r-irrHiiiL. 4.(^7PP 

>T;U)-2-(3-»hP37x-^U)-l,3-7|-+-y-l/— 

(7.7g)^#fco 

3-^PP:7xy— ;K2.27g)^N,N-v>t^yU7tx;UA 
7^K(45.4ml)IC;t«L. ^M*'J'!7A(3.2g). 4- 
(^PP>T;^)-2-(3-xhP7xx>^)-l,3-:t4^^:^■ 

y-;K4.og)^*D^r.MSic-c 4 B#fei}SifL 



^U:^^A^p-7hy^^^-(cTfflSL. 4-[(3-^ 
pp:7xy^v)yf^;u]-2-(3-xhP7xx;b)-i,3- 
;J-^-y-y-;u(3,4g)^#fco 



*H-NMR(CDCl3) d 5.07(2H,s), 6.84-7.27(5H,m), 
7.67(1 H,t,J=7.8Hz), 7.82-7.83(2H,t,J=7.8Hz), 
8.28-8.41(2H,m), 8.89(lH,m) 



2003-11-11 

3 -nitro phenol it melted (4.7 g ) in N, N- dimethylformamide 
(46.5 ml ), 4 hours it agitated with room temperature 
potassium carbonate (6.9 g ), 4 - (chloromethyl ) - 2 -thienyl 
-1, 3- oxazole including (8.0 g ). 

In reaction mixture it extracted with ethylacetate including 

water. 

With saturated saline after washing, it dried with magnesium 
sulfate . 

solvent under vacuum was removed, residue which is 
acquired wasrefmed with 

[shirikagerukaramukuromatogurafii ], 4 - [ (3 -nitro phenoxy ) 
methyl ] - 2 -thienyl -1, 3- oxazole (7.4 g ) was acquired. 

<sup>l</sup>H-nmr (CDCl<sub>3</sub> );de 5.13 (2 H, s ), 
7.13 (1 H, dd, J=4.8Hz , 2.0Hz ), 7.69 - 7.72 (2 H, m ), 7.84 - 
7.89 (2H,m) 

[0513] 

Reference Example 98 

3 -nitrobenzamide 3 hours heating and refluxing it made (10 
g ) 1 and 3 -dichloro ketone including (8,4 g ). 

In room temperature after cooling, it extracted with 
ethylacetate in addition reaction mixture to in sodium 
bicarbonate-saturated water . 

With saturated saline after washing, it dried with magnesium 

sulfate . 

solvent under vacuum was removed, residue which is 
acquired wasrefmed with 

[shirikagerukaramukuromatogurafii ], 4 - (chloromethyl ) - 2 - 
(3 -nitrophenyl ) - 1 and 3 -oxazole (7.7 g ) wasacquired. 

3 -chlorophenol it melted (2.27 g ) in N, N- 
dimethylformamide (45.4 ml ), 4 hours it agitated with room 
temperature potassium carbonate (3.2 g ), 4 - (chloromethyl ) 
- 2 - (3 -nitrophenyl ) - 1 and 3 -oxazole including the(4.0 g ). 

In reaction mixture it extracted with ethylacetate including 

water. 

With saturated saline after washing, it dried with magnesium 
sulfate . 

solvent under vacuum was removed, residue which is 
acquired wasrefmed with 
[shirikagerukaramukuromatogurafii ], 4 - [ (3 
-chlorophenoxy ) methyl ] - 2 - (3 -nitrophenyl ) - 1 and 3 
-oxazole (3.4 g ) wasacquired. 

<sup>l</sup>H-nmr (CDCl<sub>3</sub> );de 5.07 (2 H, s ), 
6.84 - 7.27 (5 H, m ), 7.67 (1 H, t, J=7.8Hz ), 7.82 - 7.83 (2 H, 
t, J=7.8Hz ), 8.28 -8.41 (2 H, m ), 8.89 (1 H, m ) 
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[0514] 

##<5IJ 99 

4-[(3-'^7PP7iy^v);<^;U]-2-(3--hP7i- 

;u)-i,3-;i-+-9-V-;K3.4g)^ gs'/ox^y— ^Kio 

2ml)lCi§»L. ig<b*;i/V't? A(0.57g). jlTclft 

(2.9g)^i]p^. 4 iftPBlinSijijjSELfc. 
M;aic;-fj3^. t^-rh^jlL. i^Kx5^;nc-c 

;U*^A^P7h^*^7-<-lcrllML. 3-[4-[(3- 
^7PP7xy^v)/T;U]-l,3-:t+-!tl/-;i/-2-< 
yU]7-U>(1.9g)^#fco 

'H-NMR(CDCl3)53.80(2H,br), 5.04(2H,s), 6.7 
4-6.80(1 H,m), 6.86-7.03(3H,m), 7.17-7.28(2H, 
m), 7.36-7.46(2H,m), 7.70(lH,m) 

[0515] 

100 

T>h^-yUM(1.0g)^7-trh-hU;K20ml)ICj§ 
^L. vy^;UTS>/-?<^/-JUj^;'S(7.3ml)^jlP 

^fc^. i-[3-(v>5^^U7S/)::^Pt'>u]-3-x^;u 
*;U7Ki;>r5K-^Kig(3.lg)^AD^^;Slcr 2 



VU^^A^PVh'^^^^^-lC-CfflSL. 2-75A 
N,N-i/>^;U-OXTSK(0.35g)^!#fco 

'H-NMR(CDCl3)5 3,06(6H,s), 4.35(2H,br), 6.6 
6-6.75(2H,m), 7.07-7. 19(2H,m) 

[0516] 

##^J 101 

2->^;U-6,7,8,9-7^K^tKPe'J5K[4,5-b]T-tf 
e>-5-7h>(0.20g)ICh;UX>(6.0ml)$-Ja;^.2- 
75y-N,N-vy5";U^>X7£K(0.37g)^J!)a^fc 
/\^^h>UX>A;i//tx>SI— 7Kft1^!I(43mg)$ 



\ 2003-11-11 

[0514] 

Reference Example 99 

4 - [ (3 -chlorophenoxy ) methyl ] - 2 - (3 -nitrophenyl ) - 1 
and 3 -oxazole it melted (3,4 g ) in 85% ethanol (102 ml ), 4 
hours heating and refluxing it did calcium chloride (0.57 g ), 
including reduced iron (2.9 g ). 

After cooling, celite filtration it did in room temperature , 
washed with ethylacetate . 

It removed solvent under vacuum , in residue which is 
acquiredit extracted with ethylacetate including water. 

With saturated saline after washing, it dried with magnesium 

sulfate . 

solvent under vacuum was removed, residue which is 
acquired wasrefined with 

[shirikagerukaramukuromatogurafii ], 3 - [4 - [ (3 
-chlorophenoxy ) methyl ] - 1 and 3 -oxazole -2- yl ] aniline 
(1.9 g ) was acquired. 

<sup>l</sup>H-nmr (CDCl<sub>3</sub> );de 3,80 (2 H, 
br ), 5.04 (2 H, s ), 6.74 - 6.80 (1 H, m ), 6.86 - 7.03 (3 H, m ), 
7. 1 7 -7.28 (2 H, m ), 7.36 - 7.46 (2 H, m ), 7.70 (1 H, m ) 

[0515] 

Reference Example 1 00 

It melted anthranilic acid (1 .0 g ) in acetonitrile (20 ml ), after 
adding dimethyl amine /methanol solution (7.3 ml ), 2 hours it 
agitated with room temperature 1 - [3 - (dimethylamino ) 
propyl ] - 3 -ethyl carbodiimide *acetate including (3.1 g ). 

It removed solvent under vacuum , in residue which is 
acquiredit extracted with ethylacetate including 1 normal 
hydrochloric acid . 

With saturated saline after washing, it dried with magnesium 
sulfate . 

solvent under vacuum was removed, residue which is 
acquired wasrefined with 

[shirikagerukaramukuromatogurafii ], 2 -amino -N, N- 
dimethyl benzamide (0.35 g ) was acquired. 

<sup>l</sup>H-nmr (CDCl<sub>3</sub> );de 3.06 (6 H, s ), 
4.35 (2 H, br ), 6.66 - 6.75 (2 H, m ), 7.07 - 7.19 (2 H, m ) 

[0516] 

Reference Example 101 

2 -methyl -6, 7, 8, 9- to [tetorahidoropirimido ] [4 and 5 -b ] 
azepine -5-on (0,20 g ) 48 hour heating and refluxing it did 
after adding the(0.37 g ), including p-toluenesulfonic acid 
acid *monohydrate (43 mg ) including toluene (6.0 ml ), 2 
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5';U-2-[(2-;^^;U-6,7,8,9-xh^tKPt'U5K[4,5 
-b]7-tf^e>-5-^Ux>)75y]^>X75K(0.1 1 



^H-NMR(CDCl3) 6 2.00-2.1 1(2 H,m), 2.53(3H,s), 
2.61(2H,U=7.4Hz), 2.98(3H,s), 3.04(3H,s), 3. 
36-3.46(2H,m), 5.95(1 H,m), 6.75(1 H,d,J=8,0H 
z), 7.14(lH,td,J=7.4,1.0Hz), 7.30-7.39(2H,m), 
8.53(1 H,s) 

[0517] 

##15»J 102 

2- 75y-5-[4-(h'j:7;i.:tP^T>/UPxy:^V]$ 
E§^(4.0g)$7-trh::ih'J;U(80ml)IZ;^ML. 
V^5^;i.75>JgKi^(2.2g)^*P^fc^. h'JxT 
;UT5>(4.1ml). l-[3-(v>T;U75y):^Pt';U]- 

3- xT;u:b;i.tCv^^K-JS^^(5.7g)*J]P^B 

N,N-vy5^;U-5-[4-(h'J3?>;U;l-P>T;U)7xy^ 
v]K>XT5K(1.9g)^^#fco 



^H-NMR(CDCl3)(53.05(6H,s), 4,34(2H,s), 6,75 
(lH,d,J=8.4Hz), 6.85-7.00(4H,in), 7.53(2H,d,J= 
8.4Hz) 

[0518] 

#%^J 103 

2-y5^JU-6,7,8,9-xh^tKPe'J5K[4,5-b]7-tr^ 

e>-5-:t>(0.20g)(Ch;UX>(6.0ml)^ilP^.2- 

75y-N,N-v;^^;U-5-[4-(h'J7^;U7|-PP^T;bp 

xy+v]K>X75K(0.73g)^i]P^/c^. 

;UX>X;U/tN>^'-7KfP^^(43mg)^JP^LT 40 

B$PBl*PlSiSj3SLfco 
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-amino -N, N- dimethyl benzamide . 

In room temperature after cooling, it extracted with 
ethylacetate in addition reaction mixture to in sodium 
bicarbonate-saturated water . 

With saturated saline after washing, it dried with magnesium 
sulfate . 

solvent under vacuum was removed, residue which is 
acquired wasrefmed with 

[shirikagerukaramukuromatogurafii ], N, N- dimethyl -2- [ (2 
-methyl -6, 7, 8, 9- [tetorahidoropirimido ] [4 and 5 -b ] 
azepine -5-ylidene ) amino ] benzamide (0.11 g ) was 
acquired. 

<sup>l</sup>H-nmr (CDCl<sub>3</sub> );de 2.00 - 2.1 1 (2 
H, m ), 2.53 (3 H, s ), 2.61 (2 H, t, J=7.4Hz ), 2.98 (3 H, s ), 
3.04 (3 H, s ), 3.36- 3.46 (2 H, m ), 5,95 (1 H, m ), 6.75 (1 H, 
d, J=8.0Hz ), 7.14 (1 H, td, J=7.4, l.OHz ), 7.30 - 7.39 (2 H, 
m), 8.53(1 H,s) 

[0517] 

Reference Example 1 02 

2 -amino -5- it melted [4 - (trifluoromethyl ) phenoxy ] 
benzoic acid (4.0 g ) in acetonitrile (80 ml ), after adding the 
dimethyl amine acetate (2.2 g ), 3 hours it agitated with room 
temperature triethylamine (4, 1 ml ), 1 - [3 - (dimethylamino ) 
propyl ] - 3-ethyl carbodiimide *acetate including (5.7 g ). 

It removed solvent under vacuum , in residue it extracted with 
ethylacetate /ether including water. 

With saturated saline after washing, it dried with magnesium 
sulfate . 

solvent under vacuum was removed, residue which is 
acquired wasrefmed with 

[shirikagerukaramukuromatogurafii ], 2 -amino -N, N- 
dimethyl -5- [4 - (trifluoromethyl ) phenoxy ] benzamide (1.9 
g ) was acquired. 

<sup>l</sup>H-nmr (CDCl<sub>3</sub> );de 3.05 (6 H, s ), 
4.34 (2 H, s ), 6.75 (1 H, d, J=8.4Hz ), 6.85 - 7.00 (4 H, m ), 
7.53 (2 H,d, J=8.4Hz) 

[0518] 

Reference Example 1 03 

2 -methyl -6, 7, 8, 9- to [tetorahidoropirimido ] [4 and 5 -b ] 
azepine -5-on (0.20 g ) 40 hour heating and refluxing it did 
after adding the[4 - (trifluoromethyl ) phenoxy ] benzamide 
(0.73 g ), including p-toluenesulfonic acid acid *monohydrate 
(43 mg ) including toluene (6.0 ml ), 2 -amino -N, N- 
dimethyl -5-. 
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^;U-2-[(2-p«5^;U-6,7,8,9-i^h^tKPe'J5K[4,5 
-b]T-tft'>-5-^''Jx>)7Sy]-5-[4-(h'J3?;U:tP 
^^;Upxy^v]K>X75K(0.28g)^#fco 



'H-NMR(CDCl3)<52.09(2H,m), 2.53(3H,s), 2.6 
8(2H,t,J=6.8Hz), 3.02(6H,s), 3.38-3.47(2H,m), 
3.91-3.98(lH,m), 5.76(lH,m), 6.75(1 H,d,J=8.8 
Hz), 7.03-7. ll(4H,m), 7.59(2H,d,J=8.4Hz), 8.5 
4(1 H,s) 

[0519] 

##^J 104 

2--?«^;U-6,7,8,9-7"h^tKPeU5K[4,5-b]T-tf 
e>-5-7l->(0.20g)(Ch;UX>(6.0ml)^*P^.2- 

(ep'jv>-i-f;u*;u7t?-;u)-4-[4-(h'j:7ji/;j- 

P-?«5^;U)7xy^v]T-'J>(0.79g)^J!lP^fc^. 

/\"^h;^x>x;^7^^>M■-7KftJtl(43mg)^^IP 



^;U-6,7,8,9-7^h^tKPe'JSK[4,5-b]7i2t:>- 

5--f u X >)-2-(e p u i-<;u*;u7K-^U)-4- 

[4-(h'J7;i/7|-P-?<T;Upxy^v]7-'J>(0.28 

g)^»fco 

•H-NMR(CDC13) 5 1.82-1. 97(4H,m), 2.04-2.15 
(2H,m), 2.53(3H,s), 2.69(2H,t,J=7.2Hz), 3.37- 
3.55(6H,m), 5.77(lH,m), 6.77(lH,d,J=9.2Hz), 
7.03-7.1 l(4H,ni), 7.59(2H,d,J=8.4Hz), 8.53(1H, 
s) 

[0520] 

105 

3-hu:7;u:^-p:7xy— ;K5.0g)^vp^5';ixXjU7tx 

+vK(64ml)ICj§fi?L.*'J^A tert-^h+vK 
(4.9g)^AP^fc^.3-7;^?^Pxh□><>•tf>(6.4 
g)^*D^. 120 deg C IZX 14 B^PsliSi^f Lfco 
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In room temperature after cooling, it extracted with 
ethylacetate in addition reaction mixture to in sodium 
bicarbonate-saturated water . 

With saturated saline after washing, it dried with magnesium 
sulfate . 

solvent under vacuum was removed, residue which is 
acquired wasrefined with 

[shirikagerukaramukuromatogurafii ], N, N- dimethyl -2- [ (2 
-methyl -6, 7, 8, 9- [tetorahidoropirimido ] [4 and 5 -b ] 
azepine -5-ylidene ) amino ] - 5 - [4 - (trifluoromethyl ) 
phenoxy ] benzamide (0.28 g ) was acquired. 

<sup>l</sup>H-nmr (CDCl<sub>3</sub> );de 2.09 (2 H, 
m ), 2.53 (3 H, s ), 2.68 (2 H, t, J-6.8Hz ), 3,02 (6 H, s ), 3.38 
- 3.47 (2 H, m ), 3.91- 3.98 (1 H, m ), 5.76 (1 H, m ), 6.75 (1 
H, d, J-8.8HZ ), 7.03 - 7.1 1 (4 H, m ), 7.59 (2 H, d, J=8.4Hz ), 
8.54(1 H,s) 

[0519] 

Reference Example 1 04 

2 -methyl -6, 7, 8, 9- to [tetorahidoropirimido ] [4 and 5 -b ] 
azepine -5-on (0.20 g ) 40 hour heating and refluxing it did 
after adding the[4 - (trifluoromethyl ) phenoxy ] aniline (0.79 
g ), including p-toluenesulfonic acid acid *monohydrate (43 
mg ) including toluene (6.0 ml ), 2 - (pyrrolidine -1- 
ylcarbonyl ) - 4-. 

In room temperature after cooling, it extracted with 
ethylacetate in addition reaction mixture to in sodium 
bicarbonate-saturated water . 

With saturated saline after washing, it dried with magnesium 
sulfate . 

solvent under vacuum was removed, residue which is 
acquired wasrefined with 

[shirikagerukaramukuromatogurafii ], N- (2 -methyl -6, 7, 8, 
9- [tetorahidoropirimido ] [4 and 5 -b ] azepine -5-ylidene ) - 

2 - (pyrrolidine -1- ylcarbonyl ) - 4 - [4 - (trifluoromethyl ) 
phenoxy ] aniline (0.28 g ) wasacquired. 

<sup>l</sup>H-nmr (CDCl<sub>3</sub> );de 1.82 - 1.97 (4 
H, m ), 2.04 - 2. 15 (2 H, m ), 2.53 (3 H, s ), 2.69 (2 H, t, 
J-7.2HZ ), 3.37 -3.55 (6 H, m ), 5.77 (1 H, m ), 6.77 (1 H, d, 
J=9.2Hz ), 7.03 - 7.1 1 (4 H, m ), 7.59 (2 H, d, J=8.4Hz ), 8.53 
(1 H,s) 

[0520] 

Reference Example 105 

3 -trifluoro phenol it melted (5.0 g ) in dimethyl sulfoxide (64 
ml ), after adding potassium t- butoxide (4.9 g ),14 hours it 
agitated with 120 deg C 3 -fluoro nitrobenzene including (6.4 

g). 



Page 441 Paterra® InstantMT® Machine Translation (US Patent 6,490,548). Translated and formatted in Tsukuba, Japan. 



JP2003321472A 

7;u;J-p:?xy:^v)-hP^>€>(7.5g)^#fco 



'H-NMR(CDCl3) S 7.23(3H,m), 7.45-7.50(3H, 
m), 7.82-7.85(1 H,m), 7.97-8.06(1 H,m) 



[0521] 
##1?>J 106 

3-(3-h'J'7;u;*-P7xy^v)-hP^>-lf>(7.5g) 

IZ 85%X^y-;L.;gi$(225ml)^*P:^. ^it±)i^ 
i^^A(\A7g)s ii7ci3^(7.4g)^ilP^T. 3 mStU 

Ji^ii^lx^pn^hO^'yy^-lzxmmLs 3-(3-h'J 
7;U7t"P3?x/4^v)y-'j>(5.0g)^#fco 

'H-NMR(CDCl3) 5 3.73(2H,br), 6.33-6.5 1(3H, 
m), 7.09-7.45(5H,m) 

[0522] 

##1?|J 107 

2-/^;U-6,7,8,9-^h^tKPt''J^K[4,5-b]7-tr^ 
e>-5-:t>(0.20g)(Ch;UX>(6.0ml)^J!)P^.3- 
(3-h'J3?;U:^P37xy:^v)TxiJ>(0.57g)$*P^ 
fc^. y^^K;Ux>x;U7tx>^--7Kfti^(43mg) 

^ip^r 36 mmiMmmmLtzo 



;u*^A^p vh^^^^^-icrmilL. N-(2.> 
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reaction mixture in room temperature after cooling, it 
extracted with ethylacetate inaddition to underwater. 

You washed with 1 normal sodium hydroxide , saturated 
saline , dried with magnesium sulfate . 

solvent under vacuum was removed, residue which is 
acquired wasrefined with 

[shirikagerukaramukuromatogurafii ], 3 - (3 -trifluoro 
phenoxy ) nitrobenzene (7.5 g ) was acquired. 

<sup>l</sup>H-nmr (CDCl<sub>3</sub> );de 7.23 (3 H, 
m ), 7.45 - 7.50 (3 H, m ), 7.82 - 7.85 (1 H, m ), 7.97 - 8.06 (1 
H,m) 

[0521] 

Reference Example 106 

3 - 3 hours refluxing with heating it did in (3 -trifluoro 
phenoxy ) nitrobenzene (7.5 g ) including 85% ethanol 
solution (225 ml ), the calcium chloride (L47 g ), including 
reduced iron (7.4 g ). 

reaction mixture it removed ethanol after cooling and under 
vacuum in room temperature , celite filtration did and washed 
with ethylacetate , 

It removed solvent under vacuum , in residue which is 
acquiredit extracted with ethylacetate including water. 

With saturated saline after washing, it dried with magnesium 
sulfate . 

solvent under vacuum was removed, residue which is 
acquired wasrefmed with 

[shirikagerukaramukuromatogurafii ], 3 - (3 -trifluoro 
phenoxy ) aniline (5.0 g ) was acquired. 

<sup>l</sup>H-nmr (CDCl<sub>3</sub> );de 3.73 (2 H, 
br ), 6.33 - 6.51 (3 H, m ), 7.09 - 7.45 (5 H, m ) 

[0522] 

Reference Example 107 

2 -methyl -6, 7, 8, 9- to [tetorahidoropirimido ] [4 and 5 -b ] 
azepine -5-on (0.20 g ) 36 hour heating and refluxing it did 
after adding the(3 -trifluoro phenoxy ) aniline (0.57 g ), 
including p-toluene sulfonic acid acid *monohydrate (43 mg ) 
including toluene (6.0 ml ), 3 -. 

reaction mixture in room temperature after cooling, was 

extracted with ethylacetate including sodium 
bicarbonate-saturated water . 

With saturated saline after washing, it dried with magnesium 
sulfate . 

solvent under vacuum was removed, residue which is 
acquired wasrefmed with 
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5^;U-6,7,8,9-xh^tKPe'J5K[4,5-b]7-tfe>- 
5--f'Jx>)-3-(3-h'J:?;U^P:7xy+v)7z:iJ> 

(0.29g)*#fco 

'H-NMR(CDCl3)fi 1.97-2.10{2H,m), 2.54(3H,s), 
2.66(2H,d,J=7.2Hz), 3.38-3.48(2H,m), 5.66(1 
H,m), 6.46-6.49(1 H,m), 6.58-6.64(1 H,m), 6.75- 
6.81(lH,m), 7.18-7.49(5H,m), 8.71(lH,s) 

[0523] 

##<5>J 108 

2-T^A5-[4-(h'J7;u:ra>5^;u):7xy^v]$ 

mSil(3.8g)^7-trh-h'J>U(75ml)lc5§jSL. 
^^U7fNg>(3.3ml)^iP^fc^. l-[3-(v^^;U7 

(3.6g)^*D^g;g(cr 2 B#r0l}iitL/ro 



7ixij>-4-^;i/*;U/tx-;u)-4-[4-(hU:7;u^p;^^ 
;^pxy+i/]7-»J>(2.35g)^^Sfco 

'H-NMR(CDCl3) 5 3.62-3.75(8H,m), 4.34(2H,b 
r), 6.76(1 H,d,J=8.8Hz), 6.82(1 H,d,J-2.6Hz), 6. 
90-6.99(3H,m), 7.53(2H,d,J=8.4Hz) 

[0524] 

##1?>J 109 

2->T;U-6,7,8,9-xh^tKPe'J^K[4,5-b]7-l2^ 
t°>-5-:t>(0.20g)(Ch;UX>(6.0ml)^JPK.s2- 
(^^!/7t%'J>-4->f;U*;U7t?-;U)-4-[4-(h»j:';U:<- 

ppiT;u):7x/:^v]T-'J>(o.83g)$Jp^fc^. 

/<^h;UX>X;U7t-x>^--7KlPtl(43mg)^JP 

36 mMumm^Ltzo 



^;U-6,7,8,9-7^h^tKPe'J5K[4,5-b]74fe>- 

5--r'Jf'>)-2-(^yU7tx'j>-4--f;u:^;U7K->/u)-4- 

[4-(h'J7;U:tn/T;U)3?xy+v]7-'J>(0.23 



2003-11-11 

[shirikagerukaramukuromatogurafii ], N- (2 -methyl -6, 7, 8, 
9- [tetorahidoropirimido ] [4 and 5 -b ] azepine -5-ylidene ) - 
3 - (3 -trifluoro phenoxy ) aniline (0.29 g ) was acquired. 

<sup>l</sup>H-nmr (CDCl<sub>3</sub> );de 1 .97 - 2.10 (2 
H, m ), 2,54 (3 H, s ), 2.66 (2 H, d, J=7.2Hz ), 3,38 - 3.48 (2 
H, m ), 5.66(1 H, m ), 6.46 - 6.49 (1 H, m ), 6.58 - 6.64 (1 H, 
m ), 6.75 - 6,81 (1 H, m ), 7.18 - 7.49 (5 H, m ),8.71 (1 H, s ) 

[0523] 

Reference Example 108 

2 -amino -5- it melted [4 - (trifluoromethyl ) phenoxy ] 
benzoic acid (3.8 g ) in acetonitrile (75 ml ), after adding the 
morpholine (3,3 ml ), 2 hours it agitated with room 
temperature 1 - [3 - (dimethylamino ) propyl ] - 3 -ethyl 
carbodiimide *acetate including (3.6 g ). 

It removed solvent under vacuum , in residue which is 
acquiredit extracted with ethylacetate including 1 normal 
hydrochloric acid . 

With 5% aqueous sodium bicarbonate , saturated saline after 
washing, it dried with magnesium sulfate . 

solvent under vacuum was removed, residue which is 
acquired wasrefmed with 

[shirikagerukaramukuromatogurafii ], 2 - (morpholine -4- 
ylcarbonyl ) - 4 - [4 - (trifluoromethyl ) phenoxy ] aniline 
(2.35 g ) was acquired. 

<sup>l</sup>H-nmr (CDCl<sub>3</sub> );de 3.62 - 3.75 (8 
H, m ), 4.34 (2 H, br ), 6.76 (1 H, d, J=8.8Hz ), 6.82 (1 H, d, 
J=2.6Hz ), 6.90 - 6.99(3 H, m ), 7.53 (2 H, d, J=8.4Hz ) 

[0524] 

Reference Example 109 

2 -methyl -6, 7, 8, 9- to [tetorahidoropirimido ] [4 and 5 -b ] 
azepine -5-on (0.20 g ) 36 hour heating and refluxing it did 
after adding the[4 - (trifluoromethyl ) phenoxy ] aniline (0.83 
g ), including p-toluenesulfonic acid acid *monohydrate (43 
mg ) including toluene (6.0 ml ), 2 - (morpholine -4- 
ylcarbonyl ) - 4-. 

In room temperature after cooling, in reaction mixture it 
extracted with ethylacetate including sodium 
bicarbonate-saturated water . 

With saturated saline after washing, it dried with magnesium 
sulfate . 

solvent under vacuum was removed, residue which is 
acquired wasrefmed with 

[shirikagerukaramukuromatogurafii ], N- (2 -methyl -6, 7, 8, 
9- [tetorahidoropirimido ] [4 and 5 -b ] azepine -5-ylidene ) - 
2 - (morpholine -4- ylcarbonyl ) - 4 - [4 - (trifluoromethyl ) 
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2003-11-11 



'H-NMR(CDCl3)<S 1.89-2.23(2H,m), 2.55(3H,s), 
2.66(2H,m), 3.38(2H,m), 3.64-3.76(6H,m), 5. 
66(lH,in), 6.73(lH,ddJ=8.0,1.0Hz), 7.03-7.11 
(4H,m), 7.60(2H,d,J=8.6Hz), 8.63(lH,s) 

[0525] 

##^J110 

2-75y-5-[4-(h'J7;U:tP;^^;U)^x>'+v]$ 
mS^(3.0g)^T-t?h-Kg;U(60ml)fC5§«L.e 

i-[3-(vp«^;i/75y):^pe;u]-3-x^>u*;u7K 

v^5K-liS|iS(3.9g)^AP^^;g|CT 3 



A5-[4-(hU:7^U:tPy5^;L')7xy4rv]^>7-f 
;He^'Jv>-4-:*3;U7n^>KxT;K2.4g)^^# 

•H-NMR(CDC13)5 1.26(3H,t,J=7.0Hz), 1.64-1.8 
l(2H,m), 1.91-2.01(2H,m), 2.57(lH,m), 3.00-3. 
14(2H,m), 4.07-4.22(2H,m), 4.15(2H,q,J=7.0H 
z), 6.75(1 H,d,J=8.4Hz), 6.82(1 H,d,J=2.6Hz), 6. 
90-7.00(3H,m), 7.53(2H,d,J=8.8Hz) 

[0526] 

##^J111 

2-y5";U-6,7,8,9-7"h^tKPeUSK[4,5-b]T-tZ^ 
t°>-5-:t>(0.40g)ICh>IUX>(12.0nil)^*P^. 1- 
[2-7^/-5-[4-(h'J"7;U:tPy^;U)3?xy:^V]/< 

>vy;u]e^Uv>-4-;b;U/tx>^x^;i.(2.0g) 

(86mg)^iP^r 36 mSllUmS^Ltzo 



VU:^^A^PVh</^7-f— icrffliiL. l-[2-[(2- 
>t^>lU-6,7,8,9-^h^tKPe'J5K[4,5-b]T-tZ^e 
>.5--r'Jx>)7S/]-5-[4-(h'J3^;U^P>^;Up 

xy+i^]K>y>f^u]e^'ji/>-4-*;u7f?>Kx 



phenoxy ] aniline (0.23 g ) wasacquired, 

<sup>l</sup>H-nmr (CDCl<sub>3</sub> );de 1.89 - 2.23 (2 
H, m ), 2.55 (3 H, s ), 2.66 (2 H, m ), 3.38 (2 H, m ), 3.64 - 
3.76(6 H, m ), 5.66 (1 H, m ), 6.73 (1 H, dd, J=8.0, l.OHz ), 
7.03 - 7.1 1 (4 H, m ), 7.60 (2 H, d, J=8.6Hz ), 8.63 (1 H, s ) 

[0525] 

Reference Example 1 10 

2 -amino -5- it melted [4 - (trifluoromethyl ) phenoxy ] 
benzoic acid (3.0 g ) in acetonitrile (60 ml ), after adding the 
piperidine -4- carboxylic acid ethyl (3.2 g ), 3 hours it agitated 
with room temperature 1 - [3 - (dimethylamino ) propyl ] - 3 
-ethyl carbodiimide *acetate including (3.9 g ). 

It removed solvent under vacuum , in residue which is 
acquiredit extracted with ethylacetate including 1 normal 
hydrochloric acid . 

With 5% aqueous sodium bicarbonate , saturated saline after 

washing, it dried with magnesium sulfate . 

solvent under vacuum was removed, residue which is 
acquired wasrefmed with 

[shirikagerukaramukuromatogurafii ], 1 - [2 -amino -5- [4 - 
(trifluoromethyl ) phenoxy ] benzoyl ] piperidine -4- 
carboxylic acid ethyl (2.4 g ) was acquired. 

<sup>l</sup>H-nmr (CDCl<sub>3</sub> );de 1,26 (3 H, t, 
J-7.0HZ ), 1.64 - 1.81 (2 H, m ), 1.91 - 2.01 (2 H, m ), 2.57 (1 
H, m ), 3.00 -3.14 (2 H, m ), 4.07 - 4.22 (2 H, m ), 4.15 (2 H, 
q, J-7.0HZ ), 6.75 (1 H, d, J=8.4Hz ), 6.82 (1 H, d, J=2.6Hz ), 
6.90 - 7.00 (3 H, m ),7.53 (2 H, d, J=8.8Hz ) 

[0526] 

Reference Example 1 1 1 

2 -methyl -6, 7, 8, 9- to [tetorahidoropirimido ] [4 and 5 -b ] 
azepine -5-on (0.40 g ) 36 hour heating and refluxing it did 
after adding the[2 -amino -5- [4 - (trifluoromethyl ) phenoxy ] 
benzoyl ] piperidine -4- carboxylic acid ethyl (2.0 g ), 
including p-toluenesulfonic acid acid *monohydrate (86 mg ) 
including toluene (12,0 ml ), 1 -. 

In room temperature after cooling, in reaction mixture it 
extracted with ethylacetate including sodium 
bicarbonate-saturated water . 

With saturated saline after washing, it dried with magnesium 

sulfate . 

solvent under vacuum was removed, residue which is 
acquired wasrefined with 

[shirikagerukaramukuromatogurafii ], 1 - [2 - [ (2 -methyl -6, 
7, 8, 9- [tetorahidoropirimido ] [4 and 5 -b ] azepine 
-5-ylidene ) amino ] - 5 - [4 - (trifluoromethyl ) phenoxy ] 
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f^;K0.66g)^f#fco 



^H-NMR(CDCl3)(5 1.24(3H,U=7.0Hz), 1.61(2 
H,m), L86-2.05(3H,m), 2.24(1 H,m), 2.45-2.78 
(4H,m), 2.53(3H,s), 2.95(lH,m), 3.40(2H,q,J= 
7.0Hz), 3.66-3.75(1 H,m), 4.35(lH,m), 5.73(1 H, 
m), 6.73(1 H,d,J=8.0Hz), 7.03-7. 11 (4H,m), 7.10 
(2H,d,J=8.8Hz), 8.55(lH,br) 

[0527] 

#%^J112 

2->T;U-6,7,8,9-xh^tKPe'J5K[4,5-b]7-lf 
e>-5-;i->(0.20g)ICh;UX>(6.0ml)^*P^.N- 
[3-(7^y7xy+vPx-yU]7-t?h7SK(0.89g) 

(64mg)*iP^T 60 Bfeltol^iiSStLfco 



[(2-7^5^ JU-6,7,8,9-x t Kp t'U 5 K[4,5-b]7-tf 

e>-5-Y'Jx>)7S/]:7xy^v]:7x^;u]7irh 

75K(0.l8g)^^#fco 



'H-NMR(CDCl3) 5 1.97-2. 10(2H,m), 2.15(3H,sX 
2.53(3H,s), 2.65(2H,t,J=7.0Hz)3.37-3.47(2H, 
m), 5.62(lH,m), 6.44-6.47(1 H,m), 6.54(lH,d,J 
=7.8Hz), 6.73-6.79(2H,m), 7.23-7.35(5H,m), 8. 
69(1 H,s) 

[0528] 

#%{?J113 

2-7^y-5-[4-(h'j3';u?|-ppt5';L/)7xy+v]$ 

m#^(5.1g)^7^rh-K'J^Kl02ml)IC^ffSL. 
N-(2-/h+vX^;U).N->^Pe;U75>(4.0g)$' 
j!lPX.fc^. l-[3-(v^^;U75y)3^Pe;L/]-3-X5^ 
;U*;U7nv>f5K^i|Jg(6.5g)^An^^;glcr 3 



;U*7A<7PTh^^7>r-lrTifliiL. 2-75A 



2003-11-11 

benzoyl ] piperidine -4- carboxylic acid ethyl (0.66 g ) was 

acquired. 

<sup>l</sup>H-nmr (CDCl<sub>3</sub> );de 1.24 (3 H, t, 
J=7.0Hz ), 1.61 (2 H, m ), 1.86 - 2.05 (3 H, m ), 2.24 (1 H, 
m ), 2.45 - 2.78(4 H, m ), 2.53 (3 H, s ), 2.95 (1 H, m ), 3.40 
(2 H, q, J=7.0Hz ), 3.66 - 3.75 (1 H, m ), 4.35 (1 H, m ), 5.73 
(1 H, m ), 6.73(1 H, d, J=8.0Hz ), 7.03 - 7.1 1 (4 H, m ), 7.10 
(2 H, d, J=8.8Hz), 8.55(1 H, br) 

[0527] 

Reference Example 1 12 

2 -methyl -6, 7, 8, 9- to [tetorahidoropirimido ] [4 and 5 -b ] 
azepine -5-on (0.20 g ) 60 hour heating and refluxing it did 
after adding the N- [3 - (aminophenoxy ) phenyl ] acetamide 
(0.89 g ) including toluene (6.0 ml ), including 
p-toluenesutfonic acid acid *monohydrate (64 mg ). 

reaction mixture in room temperature after cooling, in 
reaction mixture was extracted with ethylacetate including 
sodium bicarbonate-saturated water . 

With saturated saline after washing, it dried with magnesium 
sulfate . 

solvent under vacuum was removed, residue which is 
acquired wasrefined with 

[shirikagerukaramukuromatogurafii ], N- [3 - [3 - [ (2 -methyl 
-6, 7, 8, 9- [tetorahidoropirimido ] [4 and 5 -b ] azepine 
-5-ylidene ) amino ] phenoxy ] phenyl ] acetamide (0. 1 8 g ) 
was acquired. 

<sup>l</sup>H-nmr (CDCl<sub>3</sub> );de 1.97-2.10 (2 
H, m ), 2.15 (3 H, s ), 2.53 (3 H, s ), 2.65 (2 H, t, J=7.0Hz ) 
3.37 - 3,47 (2 H, m ),5.62 (1 H, m ), 6.44 - 6.47 (1 H, m ), 
6.54 (1 H, d, J=7.8Hz ), 6.73 - 6.79 (2 H, m ), 7.23 - 7.35 (5 
H,m), 8.69(1 H,s) 

[0528] 

Reference Example 113 

2 -amino -5- it melted [4 - (trifluoromethyl ) phenoxy ] 
benzoic acid (5.1 g ) in acetonitrile (102 ml ), 3 hours 
itagitated with room temperature N- (2 -methoxyethyl ) -N- 
propyl amine after adding (4.0 g ), 1 -[3 - (dimethylamino ) 
propyl ] - 3 -ethyl carbodiimide acetate including (6.5 g ). 

It removed solvent under vacuum , in residue which is 
acquiredit extracted with ethylacetate including I normal 
hydrochloric acid . 

With 5% aqueous sodium bicarbonate , saturated saline after 
washing, it dried with magnesium sulfate . 

solvent under vacuum was removed, residue which is 
acquired wasrefined with 
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N-(2-/h+vX5^yU)-N-:^Pe;U-5-[4-(hU:7;L. 
;i-P>^yU)7x/+v]K>X7SK(2,4g)^^# 

^H-NMR(CDCl3)(5 0.83(3H,m), 1.55(2H,m), 3. 
22-3.43(2H,m), 3.32(3H,s), 3.59(4H,br), 4.22(2 
H,br), 6.88-6.99(3H,m), 7.52(2H,d,J-9.2Hz) 



[0529] 
#%15^J114 

2->5';U-6,7,8,9-^h^tKPlf' J5K[4,5-b]T-tf^ 
e'>-5-;^->(0.20g)ICh;UX>(6.0ml)$'*P^,2- 

7£/-N-(2->h+vx5^;u)-N-:^aif;u-5-[4-(h 
u:7>iu^p>«T;upx/:^v]K>X7SK(o.89g) 

(64mg)^*D^-C 60 B^feliDlSa^gitLfco 



;U*^A<7PTh^^^7^-[CT3fflML. N-(2->h 
+V7i^;U)-2-[(2->T;b-6,7,8,9-i^h7tKPe'J 
5K[4,5-b]7'tfe>-5-^'Jx>)7£y]-N-:/Pe 

;^_5.[4_(h'J7;^/^pyT;^):7xy^v]^>X7 

SK(0.17g)^t#fco 



'H-NMR(CDCl3) 6 0.78(3H,t,J=7.2Hz), 1 .55(2 
H,m), 1.97-2.18(2H,m), 2.53(3H,s), 2.70(2H,t,J 
=7.2Hz), 3.21(3H,s), 3.31(2H,m), 3.34-3.50(4 
H,ni), 5.65(lH,m), 6.69-6.78(1 H,m), 6.99-7.11 
(4H,in), 7.59(2H,d,J=8.8Hz), 8.63(1 H,s) 

[0530] 

##«tJll5 

m#^(4.0g)^7-trhxhU;K80ml)ICjgfi¥L. 1- 
TH2T;i/e^»Jv>(3.5g)^AP:S.fc^ts l-[3-(v> 
T;b75/)::^pe;u]-3-x^;u^i;i.7f:v-<5K-lM 

^^(5.7g)$»p^^;g(cT 3 mrmnuzo 



J\^±^A<?U^h<f^y^-lZXmmLs 2-[(4-7 



2003-11-11 

[shirikagerukaramukuromatogurafii ], 2 -amino -N- (2 
-methoxyethyl ) -N- propyl -5- [4 - (trifluoromethyl ) 
phenoxy ] benzamide (2.4 g ) was acquired. 

<sup>l</sup>H-nmr (CDCl<sub>3</sub> );de 0.83 (3 H, 
m ), 1 .55 (2 H, m ), 3.22 - 3.43 (2 H, m ), 3.32 (3 H, s X 3.59 
(4 H, br ), 4.22(2 H, br ), 6.88 - 6.99 (3 H, m ), 7.52 (2 H, d, 
J=9.2Hz ) 

[0529] 

Reference Example 114 

2 -methyl -6, 7, 8, 9- to [tetorahidoropirimido ] [4 and 5 -b ] 
azepine -5-on (0.20 g ) 60 hour heating and refluxing it did 
after adding the[4 - (trifluoromethyl ) phenoxy ] benzamide 
(0.89 g ), including p-toluenesulfonic acid acid *monohydrate 
(64 mg ) including toluene (6.0 ml ), 2 -amino -N- (2 
-methoxyethyl ) -N- propyl -5-. 

reaction mixture in room temperature after cooling, in 
reaction mixture was extracted with ethylacetate including 
sodium bicarbonate-saturated water . 

With saturated saline after washing, it dried with magnesium 
sulfate . 

solvent under vacuum was removed, residue which is 

acquired wasrefmed with 

[shirikagerukaramukuromatogurafii ], N- (2 -methoxymethyl ) 
- 2 - [ (2 -methyl -6, 7, 8, 9- [tetorahidoropirimido ] [4 and 5 
-b ] azepine -5-ylidene ) amino ] -N- propyl -5- [4 - 
(trifluoromethyl ) phenoxy ] benzamide (0. 1 7 g ) 

wasacquired. 

<sup>l</sup>H-nmr (CDCl<sub>3</sub> );de 0.78 (3 H, t, 
J=7.2Hz ), 1.55 (2 H, m ), 1.97 - 2.18 (2 H, m ), 2.53 (3 H, s ), 
2.70 (2 H, t, J=7.2Hz ), 3.21(3 H, s ), 3.31 (2 H, m ), 3.34 - 
3.50 (4 H, m ), 5.65 (1 H, m ), 6.69 - 6.78 (1 H, m ), 6.99 - 
7.1 1 (4 H, m ),7.59 (2 H, d, J=8.8Hz ), 8.63 (1 H, s ) 

[0530] 

Reference Example 1 15 

2 -amino -5- it melted [4 - (trifluoromethyl ) phenoxy ] 
benzoic acid (4.0 g ) in acetonitrile (80 ml ), 3 hours itagitated 
with room temperature 1 -acetyl piperidine after adding (3.5 
g ), 1 - [3 - (dimethylamino ) propyl ] - 3 -ethyl carbodiimide 
*acetate including (5.7 g ). 

It removed solvent under vacuum , in residue which is 
acquiredit extracted with ethylacetate /ether including 1 
normal hydrochloric acid . 

With saturated aqueous sodium bicarbonate , saturated saline 
after washing, it dried with magnesium sulfate . 

solvent under vacuum was removed, residue which is 
acquired wasrefmed with 
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•tzT;i/e^^v>-i--r;u)*;u/i?-^u]-4-[4-(h'j 
^;u7l-p;^f';u):7xy^v]7-'J>(i.8g)$-# 

tZo 

*H-NMR(CDCl3) 8 2. 12(3H,s), 3.48-3 .64(8H,in), 
4.32(2H,s), 6.77(1 H,d,J=8.8Hz), 6.83(lH,d,J= 
2.8Hz), 6.93-6.99(3H,m), 7.54(2H,d,J=8.8Hz) 



[0531] 
##«"J116 

2-^^;U-6,7,8,9--rh^tKPe'J^K[4,5-b]74f 
e>-5-;l->(0.20g)ICh;UX>(6.0ml)^*P;S..2- 

[(4-7-b5';ut'^^v>-i--f;u)*;u7K-;u]-4-[4 

-{h'j:7^U:i-P>5^>UPxy^v]7-'J>(0.92g) 
(43mg)^*P^T 36 B*FBl*Dlftii3£Lfco 



-t?^;ue^^v>-i-<;u):^;U/1?-^U]-N-(2->^ 

>U-6,7,8,9-^h^tKPt"'J5K[4,5-b]T-tft'>-5- 

-r'Jx>)-4-[4-(h'J3^;u;l-p>^;u)^x/:^v]T 

-U>(0.24g)^»fco 



^H-NMR(CDCl3) 5 1.83-1. 88(2H,m), 2.07(3H,s), 
2.54(3H,s), 2.68(2H,m), 3.35-3.68(8H,m), 3.7 
2-3.78(2H,m), 5.68(lH,m), 6.74(lH,dd,J-9.8,5. 
8Hz), 7.02-7. 11 (4H,m), 7.61(2H,d,J=5.8Hz), 8. 
56(1 H,s) 

[0532] 

2-T^y-5-[4.(h'j3?;U^P7«5^^U)37xy^V]$ 
B^M{4.0g)^T'\lh^WJM^0m\){zmMU 1- 
(xh+v:^;U/tx-;U7«5^i/U)e^^v>(4.6g)^ 
m^ifz^. i-[3-(v7«^;uT^y)7^pe;u]-3-x^ 
;u*;U7Kv>fSK-±i^^(4.6g)^*D^M;Slcr 

;u*^A^p^h^^:7>r-(cTmiiL. [4-[2-t 



2003-11-11 

[shirikagerukaramukuromatogurafii ], 2 - [ (4 -acetyl 
piperazine -1- yl ) carbonyl ] - 4 - [4 - (trifluoromethyl ) 
phenoxy ] aniline (1.8 g ) was acquired. 

<sup>l</sup>H-nmr (CDCI<sub>3</sub> );de 2.12 (3 H, s ), 
3.48 - 3.64 (8 H, m ), 4.32 (2 H, s ), 6.77 (1 H, d, J=8.8Hz ), 
6.83 (1 H, d, J=2.8Hz ), 6.93- 6.99 (3 H, m ), 7.54 (2 H, d, 
J-8.8HZ) 

[0531] 

Reference Example 116 

2 -methyl -6, 7, 8, 9- to [tetorahidoropirimido ] [4 and 5 -b ] 
azepine -5-on (0.20 g ) 36 hour heating and refluxing it did 
after adding the[4 - (trifluoromethyl ) phenoxy ] aniline (0.92 
g ), including p-toluenesulfonic acid acid *monohydrate (43 
mg ) including toluene (6.0 ml ), 2 - [ (4 -acetyl piperazine - l- 
yl ) carbonyl ] - 4-. 

In room temperature after cooling, it extracted with 
ethylacetate in addition reaction mixture to in sodium 
bicarbonate-saturated water . 

With saturated saline after washing, it dried with magnesium 
sulfate . 

solvent under vacuum was removed, residue which is 
acquired wasrefined with 

[shirikagerukaramukuromatogurafii ], 2 - [ (4 -acetyl 
piperazine -1- yl ) carbonyl ] -N- (2 -methyl -6, 7, 8, 9- 
[tetorahidoropirimido ] [4 and 5 -b ] azepine -5-ylidene ) - 4 - 
[4 - (trifluoromethyl ) phenoxy ] aniline (0.24 g ) 
wasacquired. 

<sup>l</sup>H-nmr (CDCl<sub>3</sub>);de 1.83 - 1.88 (2 
H, m ), 2.07 (3 H, s ), 2.54 (3 H, s ), 2.68 (2 H, m ), 3.35 - 
3.68(8 H, m ), 3.72 - 3.78 (2 H, m ), 5.68 (1 H, m ), 6.74 (1 H, 
dd, J=9.8, 5.8Hz ), 7.02 - 7.1 1 (4 H, m ), 7.61 (2 H, d, 
J=5.8Hz ), 8.56(1 H,s) 

[0532] 

Reference Example 1 1 7 

2 -amino -5- it melted [4 - (trifluoromethyl ) phenoxy ] 
benzoic acid (4.0 g ) in acetonitrile (80 ml ), 3 hours itagitated 
with room temperature 1 - after adding (ethoxy carbonyl 
methyl ) piperazine (4.6 g ), 1 - [3 - (dimethylamino ) propyl ] 
- 3-ethyl carbodiimide *acetate including (4.6 g ). 

It removed solvent under vacuum , in residue which is 
acquiredit extracted with ethylacetate /ether including water. 

With saturated saline after washing, it dried with magnesium 
sulfate . 

solvent under vacuum was removed, residue which is 
acquired wasrefmed with 
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'H-NMR(CDCl3)(5 1.27(3H,t,J=7.2H2), 2.59-2.6 
4(2H,t,J=4.8Hz), 3.24(2H,s), 3.67(4H,m), 4.30 
(2H,br), 6.72-6.83(2H,m), 6.89-6.98(3H,m), 7.5 
3(2H,d,J=8.4Hz) 

[0533] 

2-y^;i.-6,7,8,9--Th^tKPe'J = K[4,5-b]7Hf 
e>-5-;r>(0.40g)ICh;UX>(12.0ml)^JP^.[4 

-[2-75A5-[4-(h'j:7;u:i-pp^5';u):7xy4^v]K 
>y>r;u]e^^v>-i--r;b]p^x^;u(2.og)^ 

*P:ifc^. /^^h;UX>X;U/+x>^--7KSl1^!l(4 
3mg)^in^r 48 B#FBlilPf^ii3?ELfco 



;u:^^A^pvh':7^^:7^-icrfflML. [4-[2-[(2 

->5^;U-6,7,8,9-xh^tKPeU^K[4,5-b]7-l2^e 
>-5--r'JT'>)T^/]-5-[442-7^A5-[4-(h'J:7;U 

-r;U]PKxf^;K0.37g)^t#fco ^H-NMR(CDC1 
3)(5l.26(3H,t,J=7.0Hz), 1.82-L89(2H,m), 2.45- 
2.72(6H,m), 2.54(3H,m), 3.17(2H,s), 3.34-3.57 
(4H,mX 3.71-3.80(2H,m), 4.12(2H,q,J=7.0Hz), 
5.66(lH,m), 6.71-6.75(lH,m), 7.00-7.1 l(4H,m), 
7.60(2H,d,J=8.8Hz), 8.62(1 H,s)]] 

[0534] 

##«IJ119 

2-75/-5-(4-r:hP:7xy+v)$m#^(6.0g)^ 
7-tr h-h'J 20ml)[Z;§fi|L. P «J V>(3.4m 

\)'^1}UKtzm. i-[3-(vy5^>u75y):^pe;u]-3- 
x^;u;ti>iU7fxv>r5K'JSg|^(8.5g)^Sn^^a 

(CT2MiH*Lf::o 

^U*^A<7P Vh^^^^:7^-|3T)flML. 4-(4--h 
P:7x/4^v)-2-(eP»Ji/>-l-^';U*;U7t?x;U)7 

xlJ>(l.4g)^^#fco 
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[shirikagerukaramukuromatogurafii ], [4 - [2 -amino -5- [4 - 
(trifluoromethyl ) phenoxy ] benzoyl ] piperazine -1- yl ] 
ethylacetate (3.2 g ) was acquired. 

<sup>l</sup>H-nmr (CDCl<sub>3</sub> );de 1.27 (3 H, t, 
J=7.2Hz ), 2.59 - 2.64 (2 H, t, J=4.8Hz ), 3.24 (2 H, s ), 3.67 
(4 H, m ), 4.30 (2 H, br ), 6.72- 6.83 (2 H, m ), 6.89 - 6.98 (3 
H, m ), 7.53 (2 H, d, J=8.4Hz ) 

[0533] 

Reference Example 118 

2 -methyl -6, 7, 8, 9- to [tetorahidoropirimido ] [4 and 5 -b ] 
azepine -5-on (0.40 g ) 48 hour heating and refluxing it did 
after adding the[4 - [2 -amino -5- [4 - (trifluoromethyl ) 
phenoxy ] benzoyl ] piperazine -1- yl ] ethylacetate (2.0 g ) 
including toluene (12.0 ml ), including p-toluenesulfonic acid 
acid *monohydrate (43 mg ). 

In room temperature after cooling, it extracted with 
ethylacetate in addition reaction mixture to in sodium 
bicarbonate-saturated water . 

With saturated saline after washing, it dried with magnesium 
sulfate . 

To remove solvent under vacuum , to refine residue which 
isacquired with [shirikagerukaramukuromatogurafii ], [4 - [2 - 
[ (2 -methyl -6, 7, 8, 9- [tetorahidoropirimido ] [4 and 5 -b ] 
azepine -5-yhdene ) amino ] - 5 - [4 - [2 -amino -5- [4 - 
(trifluoromethyl ) phenoxy ] benzoyl ] piperazine -1- yl ] 
ethylacetate (0.37 g ) was acquired. <sup>l</sup>H-nmr 
(CDCl<sub>3</sub>);de 1.26 (3 H, t, J=7.0HzX 1.82 - 1.89 
(2 H, m ), 2.45 - 2.72 (6 H, m ), 2.54 (3 H, m ), 3.17(2 H, s ), 
3.34 ' 3.57 (4 H, m ), 3.71 - 3.80 (2 H, m ), 4.12 (2 H, q, 
J-7.0HZ ), 5.66 (1 H, m ), 6.71 - 6.75 (1 H, m ),7.00 - 7.1 1 (4 
H, m ), 7.60 (2 H, d, J=8.8Hz ), 8.62 (1 H, s ) ]] 

[0534] 

Reference Example 1 19 

2 -amino -5- it melted (4 -nitro phenoxy ) benzoic acid (6.0 
g ) in acetonitrile (120 ml ), after adding the pyrrolidine (3.4 
ml ), 2 hours it agitated with room temperature 1 - [3 - 
(dimethylamino ) propyl ] - 3 -ethyl carbodiimide *acetate 
including (8.5 g ). 

It removed solvent under vacuum , in residue it extracted with 
ethylacetate /ether including water. 

With saturated saline after washing, it dried with magnesiimi 
sulfate . 

solvent under vacuum was removed, residue which is 
acquired wasreflned with 

[shirikagerukaramukuromatogurafii ], 4 - (4 -nitro phenoxy ) - 
2 - (pyrrolidine -1- ylcarbonyl ) aniline (1.4 g ) was acquired. 
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'H-NMR(CDCl3)5 1.92(4H,m), 3.39-3.68(4H, 
m), 4.65(2H,br), 6.76(1 H,d,J=8.4Hz), 6.90-6.99 
(4H,m), 8. 1 7(2H,d,J=9.2Hz) 

[0535] 

120 

2-y5^;U-6,7,8,9-7"h^tKPe'J5K[4,5-b]T4f 
e>-5-;i->(0.47g)lCh;UX>(14ml)^*P^,4-(4 
.-ha:7xy:^v)-2-(eP'Ji?>-l-<^U*^U7t5::i 
;U)7~'J>(1.4g)$*P^/t^s /^^h;Ux>x;U 
7tx>^.-7Kftl4«3(0,20g)^iPK.T 48 B^PsliPift 



^;U-6,7,8,9-7^h^tKPeU5K[4,5-b]T-tfe>- 

5--r'j7^>)-4-(4--hp:?xy^v)-2-(i-epui/ 
-;^*;^7t<-^^)7-'J>(o.l5g)^^#fco 



'H-NMR(CDCl3) 5 1.82-1. 92(4H,m), 2.04-2.18 
(2H,m), 2.54(3H,s), 2.69(2H,t,J=7.0Hz), 3.37- 
3.55(6H,m), 3,71-3.78{lH,m), 5.61(lH,m), 6.8 
0(lH,d,J=8.8Hz), 7.04-7.1 l(4H,m), 8.23(2H,d,J 
=9.6Hz), 8,54(1 H,s) 

[0536] 

^mm 121 

2-y^;U-6,7,8,9-7^h7tKPe'J^K[4,5-b]7if 
e>-5.:i->(5.2g)^xh7th*P7^>/>^y-;U 
(208ml)(CjgfifL.7K*^b/tv'^*:^h'J^A(1.34 

-6,7,8,9-7"h^tKPe'J5K[4,5-b]T-tfe>-5-:i- 



2->^;U-6,7,8,9-xh^tKPe'J^K[4,5-b]T'tf 
e>-5-:t— -/U(3.6g)^K>UX>(l42ml)ICj#^ 
L. l,8-v7-tFev^P[5.4.0]-7-'^7>f^-t>(3.6m 
I). v7x-;i.7tNX/t>'J;UTvK(5.1ml)^iO^T. 
^Slcr 12 B#Pp1}t^f Lfzo 
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<sup>l</sup>H-nmr (CDCl<sub>3</sub> );de 1.92 (4 H, 
m ), 3.39 - 3.68 (4 H, m ), 4.65 (2 H, br ), 6.76 (I H, d, 
J=8.4Hz ), 6.90 - 6.99(4 H, m ), 8.17 (2 H, d, J=9.2Hz ) 

[0535] 

Reference Example 120 

2 -methyl -6, 7, 8, 9- to [tetorahidoropirimido ] [4 and 5 -b ] 
azepine -5 -on (0.47 g ) 48 hour heating and refluxing it did 
after adding the(pyrrolidine -1- ylcarbonyl ) aniline (1 .4 g ), 
including p-toluenesulfonic acid acid *monohydrate (0.20 g ) 
including toluene (14 ml ), 4 - (4 -nitro phenoxy ) - 2-. 

In room temperature after cooling, it extracted with 
ethylacetate in addition reaction mixture to in sodium 
bicarbonate-saturated water . 

With saturated saline after washing, it dried with magnesium 
sulfate . 

solvent under vacuum was removed, residue which is 
acquired wasrefined with 

[shirikagerukaramukuromatogurafii ], N- (2 -methyl -6, 7, 8, 
9- [tetorahidoropirimido ] [4 and 5 -b ] azepine -5-ylidene ) - 

4 - (4 -nitro phenoxy ) - 2 - (1 -pyrrolidinyl carbonyl ) aniline 
(0.15 g ) wasacquired. 

<sup>l</sup>H-nmr (CDCl<sub>3</sub> );de 1.82 - 1.92 (4 
H, m ), 2.04 - 2.18 (2 H, m ), 2.54 (3 H, s ), 2.69 (2 H, t, 
J=7.0Hz), 3.37 -3.55 (6 H, m ), 3.71 - 3.78 (1 H,m),5.61 (1 
H, m ), 6.80 (1 H, d, J=8.8Hz ), 7.04 - 7. 1 1 (4 H, m ), 8.23 (2 
H, d, J=9.6Hz),8.54(l H,s) 

[0536] 

Reference Example 121 

2 -methyl -6, 7, 8, 9- it melted [tetorahidoropirimido ] [4 and 

5 -b ] azepine -5-on (5.2 g ) in tetrahydrofiiran /methanol (208 
ml ), 1 hour itagitated with room temperature including 
sodium borohydride * (1.34 g ). 

solvent under vacuum was removed, residue which is 
acquired wasrefined with 

[shirikagerukaramukuromatogurafii ], 2 -methyl -6, 7, 8, 9- 
[tetorahidoropirimido ] [4 and 5 -b ] azepine -5-ol was 
acquired. 

2 -methyl -6, 7, 8, 9- it melted [tetorahidoropirimido ] [4 and 
5 -b ] azepine -5-ol (3.6 g ) in toluene (142 ml ), 12 hours 
itagitated with room temperature 1 and 8 -diazabicyclo [5.4 . 
0] - 7 -undecene (3.6 ml ), including the diphenyl phosphoryl 
azide azido (5.1 ml ). 

In reaction mixture it extracted with ethylacetate including 
water. 
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2-y^>iU-6,7,8,9-T^h^tKne'J5K[4,5-b]7-lf 

e>(2.ig)^^#fco 



'H-NMR(CDCl3)fi 1.88-2.05(3H,m), 2.13-2.21 
(lH,m), 2.49(3H,s), 3.19-3.25(lH,m), 3,55-3.6 
7(lH,in), 4.65-4.70(lH,m), 5.50(lH,br), 8.12(1 
H,s) 

[0537] 

#%15IJ 122 

5-7vK-2-^^>l/-6,7,8,9-xh^tKPt°'JSK[4,5 
-b]7-tfe>(2.1g)^/'>y"-;K42ml)ICjgfi|L. 
M^^H^T 10%/^^v^A/:^— 7K>(0.42g) 

Ltzo 

-6,7,8,9-xh^tKnh:'J5K[4,5-b]74fe>-5-7 
5>(1.0g)^t#fco 



'H-NMR(DMSO-d6) (5 1.65-1. 92(4H,m), 2.28(3 
H,s), 3.21-3.26(2H,m), 4.00-4.05(lH,m), 6.85 
(lH,m), 8.08(1 H,s) 

[0538] 

##^J 123 

2-yT;L.-6,7,8,9-^h^tKPe'J$K[4,5-b]T-lz^ 
e>-5-75>(0.l5g)^N,N-v^T;U/1^;UAT=K 
(3.0ml)ICj#fi?L. ^^:tl'J'^A(163mg). 2-7;U 
:*-p-hP^>-tf>(106jL/ 1)^^0^.80 deg C (C 
T16l$FBl}S4$Lfco 

.N-(2--hP3?x-;U)-6,7,8,9-xh^tKPe'j^K 
[4,5-b]T-tfe>-5-75>(191mg)$#fco 



^H-NMR(CDCl3)<S 1.81-2.09(4H,m), 2.49(3H, 
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With saturated saline after washing, it dried with magnesium 

sulfate . 

solvent under vacuum was removed, residue which is 
acquired wasrefined with 

[shirikagerukaramukuromatogurafii ], 5 -azido -2- methyl -6, 
7, 8, 9- [tetorahidoropirimido ] [4 and 5 -b ] azepine (2.1 g ) 
was acquired. 

<sup>l</sup>H-nmr (CDCl<sub>3</sub> );de 1 .88 - 2.05 (3 

H, m ), 2.13 - 2,21 (1 H, m ), 2.49 (3 H, s ), 3.19 - 3.25 (1 H, 
m ),3.55 - 3.67 (1 H, m ), 4.65 - 4.70 (1 H, m ), 5.50 (1 H, 
br), 8.12(1 H,s) 

[0537] 

Reference Example 122 

5 -azido -2- methyl -6, 7, 8, 9- it melted 
[tetorahidoropirimido ] [4 and 5 -b ] azepine (2.1 g ) in 
methanol (42 ml ), 12 hours itagitated with room temperature 
under hydrogen atmosphere including 10% palladium /carbon 
(0.42 g ) under nitrogen atmosphere . 

celite filtration it did reaction mixture , washed with 
methanol . 

solvent under vacuum was removed, residue which is 
acquired wasrefined with 

[shirikagerukaramukuromatogurafii ], 2 -methyl -6, 7, 8, 9- 
[tetorahidoropirimido ] [4 and 5 -b ] azepine -5-amine (1 .0 g ) 
was acquired. 

<sup>l</sup>H-nmr (DMSO -d<sub>6</sub> );de 1 .65 - 

I. 92 (4 H, m ), 2.28 (3 H, s ), 3.21 - 3.26 (2 H, m ), 4.00 - 
4.05 (1 H, m ),6.85 (1 H, m ), 8.08 (1 H, s ) 

[0538] 

Reference Example 1 23 

2 -methyl -6, 7, 8, 9- it melted [tetorahidoropirimido ] [4 and 
5 -b ] azepine -5-amine (0. 1 5 g ) in N, N- dimethylformamide 
(3.0 ml ), 16 hours itagitated with 80 deg C potassium 
carbonate (163 mg ), 2 -fluoro nitrobenzene including 
(106;mul). 

In room temperature after cooling, in reaction mixture it 
extracted with ethylacetate including water. 

With saturated saline after washing, it dried with magnesium 
sulfate . 

solvent under vacuum was removed, residue which is 

acquired wasrefined with 

[shirikagerukaramukuromatogurafii ], 2 -methyl -N- (2 
-nitrophenyl ) - 6, 7, 8 and 9 - [tetorahidoropirimido ] [4 and 5 
-b ] azepine -5-amine (191 mg )was acquired. 

<sup>l</sup>H-nmr(CDCl<sub>3</sub>);de 1.81 -2.09(4 
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m), 3.36-3.53(2H,m), 4.78-4.89(lH,m), 5.29(1 
H,m), 6.64-6.72(2H,m), 7.39(lH,m), 8.08(1H, 
s), 8.19(lH,dd,i=8.8.1.8H2), 8.36(1 H,d,J=7.0H 
z) 

[0539] 
##15IJ 124 

2->T;i'-6,7,8,9-xh7t:KOt°'J5K[4,5-b]7-tf 
tf >-5-75>(70mg)^ l-j<5^;U-2-t° P ') K:^(2. 1 
ml)(Cjt«L. h'JxT;U75>(82/i 1). 2,4-v7 
;U;J-Dz:hP'<>4f>(63mg)^i)DX.60 deg C 

^U^^A-t^nvh^^'^^-f-lcTi^iiL, N-(5-7' 
;U;i-P-2--h07x^;U)-2->5';U-6,7,8,9-xh7 
lf'J5K[4,5-b]7^fbf>-5-75>(52mg)$^tyi<, 



'H-NMR(CDCl3) (5 1.94-2.1 l(2H,m), 2.18-2.25 
(2H,m), 2.49(3H,m), 3.39-3.49(2H,m), 4.73-4.8 
3(lH,m), 5.55(lH,m), 6.34-6.47(2H,m). 8.07(1 
H,s), 8.20-8.29(1 H,in), 8.49-8.53(lH,m) 

[0540] 

##15"J 125 

N-[5-(3--i7 P P 7xy +i/)-2-- h P 7x^;i/]-2-> 
f^yU-6,7,8,9-xh7tKPe'J5K[4,5-b]7Hfe>- 
5-75>(0.38g)$ 85%X^y— ;U(1 1 .4ml)(C;t^ 
iS^b*^UvO A(50mg). jl7cS^(0.20g)^in 

P:7xy4^e/)-N2-(2-yT;U-6,7,8,9-xh^tKPtf 
U5K[4,5-b]T-lfe>-5--r;U)^>-tf>-l,2-v75 
>(90mg)^#fco 



'H-NMR(CDCl3)fi 1. 88-2.2 l(4H,m). 2.47(3H,s), 
3.26(2H,br), 3.40(2H,m), 3.99(lH,m), 4.57(1 
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H, m ), 2.49 (3 H, m ), 3.36 - 3.53 (2 H, m ), 4.78 - 4.89 (1 H, 
m ),5.29 (1 H, m ), 6.64 - 6.72 (2 H, m ), 7.39 (1 H, m ), 8.08 
(1 H,s), 8.19(1 H,dd, J=8.8, 1.8Hz), 8.36 (1 H,d, 
J=7.0Hz ) 

[0539] 

Reference Example 124 

2 -methyl -6, 7, 8, 9- 1 -methyl -2- pyrrolidone it melted 
[tetorahidoropirimido ] [4 and 5 -b ] azepine -5 -amine (70 
mg ) in (2.1 ml ), 12 hours itagitated with 60 deg C 
triethylamine (82;mu 1 ), 2 and 4 -difluoro nitrobenzene 
including (63 mg ). 

In room temperature after cooling, in reaction mixture it 
extracted with ethylacetate including water. 

With saturated saline after washing, it dried with magnesium 
sulfate . 

solvent under vacuum was removed, residue which is 
acquired wasreflned with 

[shirikagerukaramukuromatogurafii ], N- (5 -fluoro -2- 
nitrophenyl ) - 2 -methyl -6, 7, 8, 9- [tetorapirimido ] [4 and 5 
-b ] azepine -5-amine (52 mg ) wasacquired. 

<sup>l</sup>H-nmr (CDCI<sub>3</sub> );de 1,94 - 2.1 1 (2 
H, m ), 2.18 - 2.25 (2 H, m ), 2.49 (3 H, m ), 3.39 - 3.49 (2 H, 
m ),4.73 - 4.83 (1 H, m ), 5.55 (1 H, m ), 6.34 - 6.47 (2 H, 
m ), 8.07 (1 H, s ), 8.20 - 8.29 (1 H, m ), 8.49- 8.53 (1 H, m ) 

[0540] 

Reference Example 125 

N- [5 - (3 -chlorophenoxy ) - 2 -nitrophenyl ] - 2 -methyl -6, 
7, 8, 9- it melted [tetorahidoropirimido ] [4 and 5 -b ] azepine 
-5-amine (0.38 g ) in 85% ethanol (1 1 .4 ml ),4 hours heating 
and refluxing it did calcium chloride (50 mg ), including 
reduced iron (0.20 g ). 

After cooling, celite filtration doing in room temperature , you 
washed with the ethylacetate . 

It removed solvent under vacuum , in residue which is 
acquired it extracted with ethylacetate including water. 

With saturated saline after washing, it dried with magnesium 
sulfate . 

solvent under vacuum was removed, residue which is 
acquired wasrefined with 

[shirikagerukaramukuromatogurafii ], 4 - (3 -chlorophenoxy ) 
-N<sup>2</sup>- (2 -methyl -6, 7, 8, 9- 
[tetorahidoropirimido ] [4 and 5 -b ] azepine -5-yl ) benzene 
-1,2- diamine (90 mg ) was acquired. 

<sup>l</sup>H-nmr (CDCl<sub>3</sub> );de 1.88 - 2.21 (4 
H, m ), 2.47 (3 H, s ), 3,26 (2 H, br ), 3.40 (2 H, m ), 3.99 (1 
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H,m), 5.16(lH,m), 6.22(1 H,d,J=2.6Hz), 6.33(1 
H,dd,J=8.2,2.6Hz), 6.74-6.80(1 H,m), 6.85-7.00 
(2H,m), 7.17(lH,t,J-8.2H2), 8,09(lH,s) 

[0541] 

##i5»J 126 

2->^^U-6,7,8,9-i^h^tKPt"'J^K[4,5-b]7-if 
e>-5-7|->(0.30g)IZh;UX>(9.0ml)^*D:i.N- 

[3-(3--hP'7xy+i/):7x - ;u]-4-^p p-^^X 

75K(i.i5g)^iP:^/c^. /^^h;ux>x;u/t>> 

S--7XfQ%l(64mg)^iP^r 24 B^FsliPfiaiiJjit 



;L.:^^A^PVh^^^:7-<-|rTi|iitL.4-<7PP- 
N-[3-[3-[(2->^;U-6,7,8,9-xh^tKPe'J5K[4, 
5-b]T-tf^e>-5-^'jT'>)7S/pxy:5Fi/]7x- 
;U]^>XT5K(135mg)^#fco 



'H-NMR(CDCl3) 5 1.97-2.1 l(2H,m), 2.53{3H,s), 
2.66(2H,t,J=7.0Hz), 3.37-3 .46(2H,m), 5.61(1 
H,m), 6.47-6.58(2H,m), 6.75-6. 87(2H,m), 6.75- 
6.87(2H,m), 7.27-7.48(6H,m), 7.72-7.8 l(2H,m), 
7.89(lH,s), 8.69(lH,s) 

[0542] 

##^J 127 

(5-TvK-2->^;U-6,7-vtKPe'jK[2,3 
-d]e<J5v>-8(5H)-^;U)7'-trx— K0.27g)(DX 
^/->/U5t;'^(5ml)IC Pd/C(10%. 30mg)^-*DK.r 

^W^7X*-eSJ^L. MiSTf 12 mmmwLfzo 



(5-7^/-2-/T;U-6,7-vtKPe'jK[2,3-d]b:'J5 
v>-8(5H)--f;U)7-l2x— h(0.24g)^;ft4*iKDi:L 

xmtzo 

'H-NMR(CDCl3,300MHz) 5 1.28(3H,t,J=7.2H 
z), 1.80-1. 90(1 H,m), 1. 98-2.09(1 H,m), 2.44(3 
H,s), 3.38-3.46(lH,m), 3.58-3.66(lH,m), 4.02 
(lH,t,J=4.8Hz), 4.21(2H,q,J=7.2Hz), 4.33(lH,d, 
J=17.7Hz), 4.43(lH,d,J=17.7Hz), 8.07(lH,s). 

[0543] 

##<51J 128 
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H, m ), 4.57(1 H, m ), 5.16 (1 H, m ), 6.22 (1 H, d, J=2.6Hz ), 
6.33 (1 H, dd, J=8.2, 2.6Hz ), 6.74 - 6.80 (1 H, m ), 6.85 - 
7.00 (2 H, m ), 7.17(1 H, t, J=8.2Hz ), 8.09 (1 H, s ) 

[0541] 

Reference Example 126 

2 -methyl -6, 7, 8, 9- 24 hour heating and refluxing it did in 
[tetorahidoropirimido ] [4 and 5 -b ] azepine -5-on (0.30 g ) 
after adding the(l . 1 5 g ), including p-toluenesulfonic acid 
acid *monohydrate (64 mg ) including toluene (9.0 ml ), N- [3 
- (3 -nitre phenoxy ) phenyl ] - 4-chlorobenzamide . 

In room temperature after cooling, it extracted with 
ethylacetate in addition reaction mixture to in sodium 
bicarbonate-saturated water . 

With saturated saline after washing, it dried with magnesium 
sulfate . 

solvent under vacuum was removed, residue which is 
acquired wasrefmed with 

[shirikagerukaramukuromatogurafii ], 4 -chloro -N- [3 - [3 - 
[ (2 -methyl -6, 7, 8, 9- [tetorahidoropirimido ] [4 and 5 -b ] 
azepine -5-ylidene ) amino ] phenoxy ] phenyl ] benzamide 
(135 mg ) was acquired. 

<sup>l</sup>H-nmr (CDCl<sub>3</sub> );de 1.97 - 2.1 1 (2 
H, m ), 2.53 (3 H, s ), 2.66 (2 H, t, J-7.0Hz ), 3.37 - 3.46 (2 
H, m ), 5.61(1 H, m ), 6.47 - 6.58 (2 H, m ), 6.75 - 6,87 (2 H, 
m ), 6.75 - 6.87 (2 H, m ), 7.27 - 7.48 (6 H, m ),7.72 - 7.81 (2 

H, m), 7.89(1 H,s),8.69 (1 H,s) 

[0542] 

Reference Example 127 

In ethanol solution (5 ml ) of ethyl (5 -azido -2- methyl -6, 
7-dihydro pyrido [2 and 3 -d ] pyrimidine -8 (5 H ) -yl ) 
acetate (0.27 g ) it substituted inside of system with hydrogen 
including Pd /C (10% and 30 mg ), 12 hours agitated with 
room temperature . 

It filtered via celite , concentrated filtrate and it acquired the 
ethyl (5 -amino -2- methyl -6, 7-dihydro pyrido [2 and 3 -d ] 
pyrimidine -8 (5 H ) -yl ) acetate (0.24 g ) as oil . 

<sup>l</sup>H-nmr (CDCl<sub>3</sub>, 300MHz );de 

I . 28 (3 H, t, J=7.2Hz ), 1 .80 - 1 .90 (1 H, m ), 1 .98 - 2.09 (1 H, 
m ), 2.44 (3 H, s ), 3.38 -3.46 (1 H, m ), 3.58 - 3.66 (1 H, m ), 
4.02 (1 H, t, J-4.8HZ ), 4.21 (2 H, q, J-7.2Hz ), 4.33 (1 H, d, 
J=17.7Hz ), 4.43 (1 H, d, J=17.7Hz ), 8.07 (1 H, s ). 

[0543] 

Reference Example 128 
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x^;u (5-y$y-2-^f^;u6,7-vt:KPe'JK[2,3- 
d]e'J^v>-8(5H)-^;U)7-bx-K0.24g).3-:7 

xy:^v$ESK(0.32g). i-tKP^v^>yhU 
;M.ffiL. ifKx^;u-e^f?L. 7K-e3 [els 

fco 

e;UX— i^;U-eJifeoTXT;U [2-;>«^;U-5-((3-3^ 
x/:^v^>y^;U)7^y)-6,7-vtKPe'JK[2,3 
-d]e'J5v>-8(5H)-'<;U]7-t^-h(0.36g)^^ 

mp. 162-163 deg C 

^H-NMR(CDCl3,300MHz) d 1.29(3H,U=7.2H 
z), 2.05-2. 17(lH,m), 2.21-2.30(lH,m), 2.45(3 
H,s), 3.39-3.46(lH,m), 3.53-3.61(lH,m), 4.07 
(lH,d,J=17.7Hz), 4.20(2H,q,J=7.2Hz), 4.73(1 H, 
d,J=17.7Hz), 5.25-5.30(1 H,m), 6.47(lH,d,J=7.5 
Hz), 6.99-7.02(2H,m), 7.10-7. 15(2H,m), 7.33- 
7.41(3H,m), 7.47-7.50(2H,m), 8.07(lH,s). 

[0544] 

129 

JL^)l [2-^^>fU-5-(>f^;U(3-:7xy:^rV^>V' 
>r;U)75y)-6,7-vtKPe'JK[2,3-d]e'J^v>-8 
(5H)--r;U]7-trT-K0.15g)(Dxh^tKP7^> 
J#;lS(2ml)|:: IN 7K^<b:>-hU'i?A7Ki§i«(2ml) 
^ iP^. 70 deg C 90 ^mnLtzo 

mM^iiu^x pH4 tU 7K^KKx^;u^ ip^ 
7KJi(c:ft^^ JnK-rt&fQirL. 7^h^tKP77> 

-C3[B]tttliUro 

;mSSL. ^/^^i^Kx^;ur%^oT[2->^;u-5- 
(>5'JK3-3?xy:^v^>\/-r^U)7Sy)-6,7-vtK 
P e 'J K[2,3>d]e 'J 5 v>-8(5H)--f ;U]i^ ^(72m 
g)*«lfe«gfHi:Lr^fco 

mp. 238-239 deg C(^i^«) 

'H-NMR(DMSO-d6,300MHz) 5 1.8-2.2(2H,m), 
2.32(3H,brs), 2.69(3H,brs), 3.2-3.7(2H,m), 4.0 
-4.5(2H,m), 4.78{0.5H,brs), 5.62(0.5 H,brs), 6.8 
-7.6(9H,m), 7.80(lH,brs). 
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ethyl (5 -amino -2- methyl -6, 7-dihydro pyrido [2 and 3 -d ] 
pyrimidine -8 (5 H ) -yl ) acetate (0.24 g ), 3 -phenoxy 
benzoic acid (0.32 g ), 1 -hydroxybenzotriazole azole 
monohydrate in N, N- dimethylformamide solution (5 ml ) of 
(0.29 g )5 hours it agitated with room temperature 1 -ethyl -3- 
including (3 -dimethylaminopropyl jpl 1 ) carbodiimide 
acetate (0.29 g ). 

It concentrated, diluted with ethylacetate , with water one 
time washed with thrice , saturated saline , dried with 
magnesium sulfate . 

It attached on [shirikagerukaramukuromatogurafii ] (Only 
basic , ethylacetate ), concentrated, washed residue with the 
isopropyl ether and it acquired ethyl [2 -methyl -5- (3 
-phenoxy benzoyl ) amino ) -6, 7-dihydro pyrido [2 and 3 -d ] 
pyrimidine -8 (5 H ) -yl ] acetate (0.36 g ) as colorless 
crystal . 

mp.l62-163degC 

<sup>l</sup>H-nnir (CDCI<sub>3</sub>, 300MHz );de 
1.29 (3 H,t, J=7.2HzX 2.05 -2.17(1 H,m),2.21 -2.30(1 H, 
m ), 2.45 (3 H, s ), 3.39 -3.46 (1 H, m ), 3.53 - 3.61 (1 H, m ), 

4.07 (1 H, d, J=l 7.7Hz ), 4.20 (2 H, q, J=7.2Hz ), 4.73 (1 H, 
d, J=17.7Hz ), 5.25 - 5.30 (1 H, m ),6.47 (1 H, d, J=7.5Hz ), 
6,99 - 7.02 (2 H, m ), 7.10 - 7.15 (2 H, m ), 7.33 - 7.41 (3 H, 
m ), 7.47 - 7.50(2 H, m ), 8.07 (1 H, s ). 

[0544] 

Reference Example 129 

In tetrahydrofuran solution (2 ml ) of ethyl [2 -methyl -5- 
(methyl (3 -phenoxy benzoyl ) amino ) - 6 and 7 -dihydro 
pyrido [2 and 3 -d ] pyrimidine -8 (5 H ) -yl ] acetate (0.15 g ) 
90 minutes it agitated with70 deg C including 1 Nsodium 
hydroxide aqueous solution production liquid (2 ml ). 

It made pH 4 including acetic acid , separating it did including 
thewater and ethylacetate . 

It made saturated in water layer including salt , thrice 
extracted with tetrahydrofuran . 

It adjusted organic layer , dried with magnesium sulfate . 

It concentrated, washed residue with ethylacetate and it 
acquired the[2 -methyl -5- (methyl (3 -phenoxy benzoyl ) 
amino ) - 6 and 7 -dihydro pyrido [2 and 3 -d ] pyrimidine -8 
(5 H ) -yl ] acetic acid (72 mg ) as colorless crystal . 

mp.238-239deg C (Disassembly) 

<sup>l</sup>H-nmr (DMSO -d<sub>6</sub>, 300MHz );de 

1 .8 - 2.2 (2 H, m ), 2.32 (3 H, brs ), 2.69 (3 H, brs ), 3.2 - 3.7 
(2 H, m ), 4.0 - 4.5(2 H, m ), 4.78 (0.5 H, brs ), 5.62 (0.5 H, 
brs ), 6.8 - 7.6 (9 H, m ), 7.80 (1 H, brs ). 
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[0545] 

130 

T7|-^;U:txU>(15g)^hUx^;i.T5>(120ml) 
S(;^^i;x5=-JUx-x;Kl50ml)^JlP^. 

^^(Dmm^^^u ^#b*l/::^ife^SB^B(l2g)$ 

^SH^(12g)^vX^;UX-7^;U(120ml)IC;f A^ 

'^A(4.2g)©vxT;Ux-7^;b(80ml)Sg;Sj«4^ 
lC7K;tT;iaTLfco 

-lift)13it^. 7j<(4.2ml). 15%7KK1b:^h'J^A 
7K?§;'«(4.2ml). 7K(12.6ml)^iP^jHf Lfco 



fco 

^>(2g)$^fe7h-f;Uii:LT^#yco 

'H-NMR (300MHz, CDCI3) 6 2 A3 (2H, t, J 
= 6.0 Hz), 2.45-2.79 (lOH, m). 

[0546] 

131 

2-^:t^;U7fx'J/x^;U7^>(1.5g)s h'Jx^^jU 
75>(1.2ml)^ THF(30ml)lCj§AxL. -g^Kv-t 

fco 

^«)i^7K. l&faft^7K-Xr^;*^. 117^^^ 



(0.94g)^#/co 

^#b+lfc7|■'f JK0.94g). y^>X;i/7tN>K(0.3m 
l)^V'>Pn-?^^>(25ml)(C;^ANL.m-^PPii$ 
mSM(L4g)(Dv^PP>^>(12ml)i§;'«^7K;t 

7k;tizr 1 B^FfeHtitlt. m--5^ppig$ESSI(o. 

36g)(Dv^PP>^?>(5ml)i§?as*iailPL. ^FblC 
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[0545] 

Reference Example 130 

It melted thiomorpholine (15 g ) in triethylamine (120 ml ), 2 
hours reflux it did including the chloro acetonitrile (11 g ). 

After cooling including diethyl ether (150 ml ), precipitate 
removal by filtration was done. 

solvent of filtrate was removed, colorless crystal (12 g ) 
which is acquired waswashed with ethylacetate -hexane . 

It melted crystal (12 g ) in diethyl ether (120 ml ), under ice 
cooling dripped in diethyl ether (80 ml ) suspension of argon 
atmosphere sewage element conversion lithium aluminum 
trihydrocyanide (4.2 g ). 

It agitated after ovemight reflux , water (4.2 ml ), 15% 
sodium hydroxide aqueous solution production liquid (4.2 
ml ), including thewater (12.6 ml ). 

Including anhydrous magnesium sulfate , celite filtration it 
did. 

It removed solvent of filtrate , 2 -thiomorpholino ethylamine 
it acquired (2 g ) as the colorless oyl . 

<sup>l</sup>H-nmr (300 MHz , CDCl<sub>3</sub> );de 
2.43 (2 H, t, J=6.0Hz ), 2.45 - 2.79 (10 H, m ). 

[0546] 

Reference Example 1 3 1 

2 -thiomorpholino ethylamine (1.5 g ), it melted triethylamine 
(1.2 ml ) in THF (30 ml ), ovemight itagitated with room 
temperature including carbon dioxide di-t-butyl (0.82 g ). 

It removed solvent , it extracted with ethylacetate including 
water. 

organic layer after washing, was dried with water and 
saturated saline makinguse of anhydrous magnesium sulfate , 
solvent was removed. 

residue was refined making use of 
[shirikagerukaramukuromatogurafii ] (elution solvent 
ethylacetate ), colorless oyl (0.94 g ) wasacquired. 

oyl which it acquires (0.94 g ), methane sulfonic acid (0.3 
ml ) was melted in dichloromethane (25 ml ), 
dichloromethane (12 ml ) solution of m-chloro perbenzoic 
acid (1 .4 g ) under ice cooling was dripped. 

1 hour agitation later, it added dichloromethane (5 ml ) 

solution of m-chloro perbenzoic acid (0.36 g )with ice 
cooling , furthermore 1 hour agitated. 

Including sodium thiosulfate aqueous solution , it 
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43g)^#fco 

^#bnfc^SH^0(O.43g)^lt^X^;^(25ml)|CiiA^ 



[0547] 
##«»J 132 

K(4.2g)i:7K'J'j>K(100g)(7);i^ifel$ 160 deg 



^^H^ IN 7miti-h^JOJx7\^. 7K. 

m&TmmL. ^#bnfc^£ra^irKx^>u-/s 

:^^:^■>A^bS^SB^0L. 5-75y-2-(4-:^ae;u:7x 

-;U)-l,3-^>y:i-^t^y-;K5.lg)^J^SH^a«!:L 
T»fco 

'H-NMR(CDCl3,300MHz) 5 0.97(3H,t,J=6.9H 
z), 1.63-1.77(2H,m), 2.66(2H,U=8.1Hz), 3.71 
(2H,bs), 6.69(1 H,dd,J=2.1Hz,8.4Hz), 7.04(lH,d, 
J=2.1Hz), 7.29-7.37(3H,m), 8.09-8. 16(2H,m), 



[0548] 

##01] 133 

2-tKP^v-5-xhP^>vyu:?n^K(5.0g), h'J 
:7xx;U/1xX7-f>(5.lg)(th;UX>(50ml)<D;g^ 

mt: 12 v^rsmmm^Uzo 

tZo 

mMzm^B(5.0g)t 4-^PmtW^^P'JK 
(4.4g) h 'J X5^ = >(6.2nil) . h;UX>(50ml)(D 
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concentrated. 

Including sodium bicarbonate water solution , it extracted 
with ethylacetate . 

organic layer after washing, was dried with water and 
saturated saline makinguse of anhydrous magnesium sulfate , 
solvent was removed. 

residue was refined making use of 

[shirikagerukaramukuromatogurafii ] (elution 

solvent :ethylacetate ), colorless crystal (0.43 g ) wasacquired. 

It melted crystal (0.43 g ) which it acquires in ethylacetate (25 
ml ), 80 deg C, 10 min itheated including 4 Nhydrochloric 
acid ethylacetate solution (3 ml ). 

Including hexane , it filtered colorless precipitate (0.37 g ) 
which was precipitated,it used for following reaction 2 - as (1 
and 1 -dioxide thiomorpholino ) ethylamine dihydrochloride 
roughly. 

[0547] 

Reference Example 132 

2 and 4 -diamino phenol (5.0 g ), 4 -propyl benzoic acid (4.2 
g ) with mixture of polyphosphoric acid (100 g ) 2 hours was 
agitated with 160 deg C. 

reaction mixture in addition to ice water , it extracted with 
ethylacetate . 

1 N sodium hydroxide water , water, you washed organic layer 
with saturated saline , dried with the magnesium sulfate . 

Under vacuum it concentrated, recrystallization it did crystal 
which isacquired from ethylacetate -hexane , 5 -amino -2- (4 
-propyl phenyl ) - 1 and 3 -benzoxazole it acquired the(5.1 g ) 
as crystal . 

<sup>l</sup>H-nmr (CDCI<sub>3</sub>, 300MHz );de 
0.97 (3 H, t, J=6.9Hz ), 1 .63 - 1 .77 (2 H, m ), 2.66 (2 H, t, 
J=8.1Hz ), 3.71 (2 H, bs ), 6.69 (1 H, dd, J=2.1Hz , 8.4Hz ), 
7.04(1 H, d, J=2.1Hz ), 7.29 - 7.37 (3 H, m ), 8.09 - 8.16 (2 H, 
m). 

[0548] 

Reference Example 133 

2 -hydroxy -5-nitrobenzyl bromide (5.0 g ), 
[torifeniruhosufin ] (5.1 g ) with mixture of toluene (50 ml ) 
was done 12 hour heating and refluxing . 

It filtered crystal which it precipitated, washed with toluene 

andacquired crystal . 

crystal which it acquires (5.0 g ) with 4 -bromo benzoic acid 
chloride (4.4 g ) triethylamine (6.2 ml ), the mixture of 
toluene (50 ml ) 2 hours heating and refluxing was done. 
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x^;i/).5--hP^>y3?^>(3.6g)$#fcp 

2-(4-33^P^3?x-JU)-5--hP^>l/3?^>(3.6 
g). 7K?05t^(12.8g)X^y-;U(50ml) 

©ig^l^g^ 70 deg c -e 30 t^^Hi^^^L. 30 'Ars 

MET;lffiL. ^M^v'j*^*/U*^A^PVh 
y-2-(4-^P^3'x-;U)/<>77^>(0.2g)^$£a 

'H-NMR(CDCl3,300MHz) 5 3.3(2H,br), 6.68(1 
H,dd,J=2.1Hz,8.4Hz), 6.82-6.88(2H,m), 7.23-7. 
31(lH,s), 7.51-7.57(2H,m), 7.64— 7.75(2H,m). 



[0549] 

##^5>J 134 

4-tKP^v-2->^;uT;j-e'j^v>-5-:^3;U7K> 

Kxf^;L.(5.0g)<!:h'JXf^;U7=>(8.1ml)(7) N,N- 
VP«^;U7tx>/UAT^K}#;^(50ml)lC p-h;i/X>X 
;U7tx->l/^p'JK(4.7g)^*D^. M;aTr 30^^111* 

N-y^;u- -7^x>x^;uxxxJK5.3g)^*n 
MS-e 12 B#MlHf Lfco 

pvh<7^^3'>r-(i^Mx^;u-^:^th>)lc#L. 

;SiK!fei(4,5g)^i#/co 

zti^x^y-;U(lOml)lc?tA^L. 7j<*^k:<-h'J 
^^7 A(;at4 , 60%. 0.56g). x^y-;U(20ml)A^e> 
iiaLfc:^h•J'^7Axh+vK^t5«lco deg 0"^ 

;aTL.Ma-^?3o$j^s6o deg crM.si^PBiai* 

;1$SL. 7K-e^lRL. PK^*PK.r pH4 tLtzo 
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After cooling, you washed reaction mixture with water, and 
saturated saline dried with magnesium sulfate . 

solvent under vacuum was removed, 2 - (4 -bromophenyl ) - 5 
-nitre benzofuran (3.6 g ) wasacquired as crystal . 

2 - (4 -bromophenyl ) - 5 -nitro benzofuran (3.6 g ), 30 
minutes it agitated mixture of tin chloride *dihydrate (12.8 g ) 
ethanol (50 ml ) with 70 deg C, 30 min reflux did. 

It removed ethanol after cooling, and under vacuum extracted 
with ethylacetate . 

sodium bicarbonate water , water, you washed organic layer 
with saturated saline , dried with the magnesium sulfate . 

Under vacuum it concentrated, residue attached 5 -amino -2- 
itacquired on [shirikagerukaramukuromatogurafii ] 
(ethylacetate -hexane ), (4 -bromophenyl ) benzofuran (0.2 g ) 
as crystal . 

<sup>l</sup>H-nmr (CDCl<sub>3</sub>, 300MHz );de 3.3 
(2 H, br ), 6.68 (1 H, dd, J=2.1Hz , 8.4Hz ), 6.82 - 6.88 (2 H, 
m ), 7.23 - 7.31 (1 H, s ), 7.51 -7.57 (2 H, m ), 7.64 - 7.75 (2 
H,m). 

[0549] 

Reference Example 134 

4 -hydroxy -2- methylthio pyrimidine -5-carboxylic acid ethyl 
(5.0 g ) with in N, N- dimethylformamide solution (50 ml ) of 
triethylamine (8.1 ml ) 30 minutes itagitated with room 
temperature including p- toluene sulfonyl chloride (4.7 g ). 

N- methyl -;be -alanine ethyl ester including (5.3 g ), 12 hours 
it agitated with the room temperature . 

It concentrated, diluted with ethylacetate , with water one 
time washed with thrice , saturated saline , dried with 
magnesium sulfate . 

It removed solvent under vacuum , residue attached on 
[shirikagerukaramukuromatogurafii ] (ethylacetate 
-hexane ),acquired oil (4.5 g ). 

It melted this in ethanol (10 ml ), sodium hydride (oily , 60%, 
0.56g ), it dripped to sodium ethoxide solution which was 
adjusted from ethanol (20 ml ) with 0 deg C, with room 
temperature 30minutes, 1.5 hours agitated with 60 deg C. 

It concentrated, diluted with water, it made pH 4 including 

acetic acid . 

thrice it extracted with ethylacetate , gathered organic layer , 
washed with saturated saline , dried with magnesium sulfate . 
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MJ±Tji$iL.8->5^;u-2->5^;uf^;i--7,8-i?tK 
P e'J K[2,3-d]f'J5i;>-5(6H)-:i->(l .6g)^lig 

'H-NMR(CDCl3,200MHz) 52.55(3H,s), 2.72(2 
H,t,J=7.4Hz), 3.24(3H,s), 3.61(2H,t,J=7.4Hz), 
8.58(lH,s). 

[0550] 

##^J 135 

8-(6-tKP+:>^+v;U)-2-p«^;L'-7,8-vtKP 
bf'JK[2,3-d]t°'J5v>-5(6H)-:t>(2.82g, 10.7m 
mol)^S/^'PP^^>(50ml)ICJtfff$-ti-, "r^--? 
-5^>|itSII(5.00g)$JP^fc, 

SJE;l^!|^!llCv<7PPp<'St>(i00ml)St; 0.2M 
^:t-S5K:M-'J 0 A7Kjt j«(75ml)^)]Px.fco 

mm^KT. SSL. mmzmm:!^^)\y:^=^ 

^P-7h'9"77-r-('N+-tl->:Ki|Xf^jU=l : W 
l:2-PKx^;U)T-imiS[Lfc. 

^FP)lcWKxTJl.:'s4r+f>=l:l X^M^^M 

:i-+V-6,7-vt KP t° 'J K[2,3-d] e 'JS v>-8(5H)- 
-f;U)/s4r-9"f-Ml-94g)S?t-'f;i.<!:LT#fco 



'H-NMR(300MHz,CDCl3) 5 1 .39(2H,quintet,J= 
7.7Hz), 1.62-1.77(4H,m), 2.48(2H,td,J=7.2,1.4H 
z), 2.54(3H,s), 2.70(2H,t,J=7.1Hz), 3.61(2H,t,J 
=7.2Hz), 3.72(2H,t,J=7.4Hz), 8.70(lH,s), 9.79 
(lH,s). 

[0551] 

136 

6-(2-P«f^;U-5-:i-+V-6,7-vtKPtfiJK[2,3-d]e 

'J5v>-8(5H)-'r;^)^^■9-:^— -/Ki-93g. 7.39m 

mol)^ l,2-V-J;PPX^>(40ml)IC^«^-fr, 1-B 
oc-t°'<7i^>(1.51g)^*P^fco 



2003-11-11 

It concentrated, 30 min heating and refluxing it did in residue 
including 6 Nhydrochloric acid solution (50 ml ). 

Under vacuum it concentrated, it extracted with ethylacetate 
including sodium hydrogen carbonate . 

You washed organic layer with saturated saline , dried with 
magnesium sulfate . 

Under vacuum it concentrated, 8 -methyl -2- methylthio -7, 
8-dihydro pyrido [2 and 3 -d ] pyrimidine -5 (6 H ) -on 
itacquired (1 .6 g ) as crystal . 

<sup>l</sup>H-nmr (CDCl<sub>3</sub>, 200MHz );de 
2.55 (3 H, s ), 2.72 (2 H, t, J=7.4Hz ), 3.24 (3 H, s ), 3.61 (2 

H, t,J=7.4Hz ), 8.58(1 H,s). 

[0550] 

Reference Example 135 

8 - (6 -hydroxy hexyl ) - 2 -methyl -7, 8-dihydro pyrido [2 and 
3 -d ] pyrimidine -5 (6 H ) -on melting (2.82 g, 10.7mmol ) in 
dichloromethane (50 ml ), it added Dess-Martin reagent (5.00 
g)- 

mixture 1 hour was agitated with room temperature . 

dichloromethane (100 ml ) and 0.2 Msodium thiosulfate 
aqueous solution (75 ml ) were added to reaction mixture . 

separating it did, dried organic layer with anhydrous sodium 
sulfate . 

solvent was removed under vacuum , insoluble matter was 
removed to the residue including ethylacetate rhexane =1:1. 

filtrate was concentrated under vacuum , residue was refined 
with[shirikagerukaramukuromatogurafii ] 
(hexane :ethylacetate =1:1*1 :2*ethylacetate ). 

Furthermore it re-removed insoluble matter with 
ethylacetate : hexane =1:1, under vacuum ,concentrated 
filtrate , 6 - it acquired (2 -methyl -5-oxo -6, 7-dihydro pyrido 
[2 and 3 -d ] pyrimidine -8 (5 H ) -yl ) hexanal (1 .94 g ) as 
oyl . 

<sup>l</sup>H-nmr (300 MHz , CDCl<sub>3</sub> );de 

I. 39 (2 H, quintet, J=7.7Hz ), 1.62 - 1.77 (4 H, m ), 2.48 (2 H, 
td, J=7.2, 1 .4Hz ), 2.54 (3 H, s ), 2.70 (2 H, t, J=7. IHz ), 
3.61(2 H, t, J=7.2Hz ), 3.72 (2 H, t, J=7.4Hz ), 8.70 (1 H, s ), 
9.79 (1 H, s ), 

[0551] 

Reference Example 136 

6 - 1 and 2 -dichloroethane melting (2 -methyl -5-oxo -6, 
7-dihydro pyrido [2 and 3 -d ] pyrimidine -8 (5 H ) -yl ) 
hexanal (1,93 g, 7,39nMnol ) in (40 ml ), 1 -Boc-piperazine 
itadded(1.51 g). 
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h'JT-trh^vtKP7fs'i7^:>-h'J'^A(3.l3g)& 



□ □ y^i>(200ml)$J!jP^fco 
S^Jt^O^ 1 Si^7K^1b:hhU^A7K5§J«(75ml) 

&I/t&fP:ft^7K(75ml)-e^;fLfco 



^y-;U=85:15)-e||S!{L.4-[6>(2-;^^;U-5-:t+ 
V-6,7-vt:KPe'JK[2,3-d]eU^V>-8(5H)-^ 

(2.3lg)^;^■>f;^i:LT^Ifco 

*H-NMR(300MHz,CDCl3) 5 1 .36-1 .38(4H,m), 
1.46(9H,s), 1.51(2H,br), 1.64(2H,quintet,J=7.2H 
z), 2.33(2H,t,J=8.1Hz), 237(4H,U-4.7Hz), 2.5 
3(3H,s), 2,69(2H,t,J=7.1Hz), 3.43(4H,t,J==5.0H 
z), 3.60(2H,U=7.1Hz), 3.71(2H,t,J-7.2Hz), 8.6 
9(1 H,s). 

[0552] 

137 

4-[6-(2-pt5^;i/.5-:f + V'6,7- V t K □ e 'J K[2,3-d] 
;U7t?>^ t-:?f^;i/(2.30g. 5.33mmol). 3-(3-^P 

P7xy+i/)7ziij>(3.5ig)&i; p-h;ux>x;u 

7^^>^-7KfD!K3(0.10g)^h;^X>(55ml)IC;I^ 

m-^m^ 125 deg C -e 28 mS^WLtzo 

S/J5;S'&Jfe)lci^^x5^;i.(300mi)$Jp^fc1*. 
t&«]^^7X*:^h•J^A7K;§;'S(50ml). 7K(50in 
l)&i;t&ft:^^7K(50ml)l?/^;fLfco 



*1SB^il7K«SK:»-h'J^Ar*|£jiLfco 

<7PTh</^3^^-(^^-t^>:i^^X^;U-3:l^ 

p^xTjU:pt^?y-;U=20:1^10:l^P^XT 

;U:X^y-;U:hUX5^;U75>=100:10:K 

x5^;u^i^^x^;U:^^y-;u=4:l)-eflSiL. 

4-[6-[5-[[3-(3-^PP7xy+v)7xx;U]^5y]-2 

->«^;U-6,7-vtKPe'jK[2,3-d]e''j5v>-8(5H) 

.^;U]/\4^v;U]-l-e^^v>:ti;U7t?>^ 

^Ki.i4g)^7^;u:7TXi:Lr#fco 



triacetoxy hydro sodium borate (3.13 g ) and acetic acid (0.40 
ml ) was added, 

mixture 1 hour was agitated with room temperature . 

Including acetone (10 ml ), 10 min it agitated with room 
temperature . 

dichloromethane (200 ml ) was added. 

mixture 1 normal sodium hydroxide aqueous solution 
production liquid (75 ml ) and was washed with saturated 
I saline (75 ml ). 

' organic layer was dried with anhydrous sodium sulfate . 

■ Under vacuum , it removed solvent , refined residue with 
[shirikagerukaramukuromatogurafii ](ethylacetate 
*ethylacetate :methanol =85:15 ), 4 - [6 - (2 -methyl -5-oxo 
-6, 7-dihydro pyrido [2 and 3 -d ] pyrimidine -8 (5 H ) -yl ) 
hexyl ] - 1 -piperazine carboxylic acid t-butyl it acquired 
(2.31 g)asoyl. 

<sup>l</sup>H-nmr (300 MHz , CDCl<sub>3</sub> );de 
1.36- 1.38(4 H,m), 1.46 (9 H, s ), 1.51 (2 H, br), 1.64 (2 H, 
quintet, J=7.2Hz ), 2.33 (2 H, t, J=8.1Hz ), 2.37(4 H, t, 
! J=4.7Hz ), 2.53 (3 H, s ), 2.69 (2 H, t, J=7.1Hz ), 3.43 (4 H, t, 
I J=5.0Hz ), 3.60 (2 H, t, J-7.1Hz ), 3.71 (2 H, t, J=7.2Hz ), 
|8.69(1 H, s). 

[0552] 

Reference Example 137 

4 - [6 - (2 -methyl -5-oxo -6, 7-dihydro pyrido [2 and 3 -d ] 
pyrimidine -8 (5 H ) -yl ) hexyl ] - 1 -piperazine carboxylic 
acid t-butyl (2.30 g, 5.33mmol ), 3 - (3 -chlorophenoxy ) 
aniline (3.51 g ) and p-toluenesulfonic acid acid monohydrate 
(0.10 g ) was mixedto toluene (55 ml ). 

mixture 28 hours was agitated with 125 deg C. 

After adding ethylacetate (300 ml ) to reaction mixture , 
saturated sodium bicarbonate * aqueous solution (50 ml ), 
thewater (50 ml ) and you washed with saturated saline (50 
ml). 

organic layer was dried with anhydrous sodium sulfate . 

Under vacuum , it removed solvent , refined residue with 
[shirikagerukaramukuromatogurafii ](hexane rethylacetate 
=3:1 *ethylacetate :methanol 

=20: 1*10:1 *ethylacetate rethanol :triethylamine =1 00: 1 0: 1 , 
ethylacetate *ethylacetate :methanol =4 : 1 ), 4 - [6 - [5 - [[3 - 
(3 -chlorophenoxy ) phenyl ] imino ] - 2 -methyl -6, 7-dihydro 
pyrido [2 and 3 -d ] pyrimidine -8 (5 H ) -yl ] hexyl ] - 1 
-piperazine carboxylic acid t-butyl it acquired (1 . 14 g ) as 
amorphous . 



Page 458 Paterra® InstantMT® Machine Translation (US Patent 6,490,548). Translated and formatted in Tsukuba, Japan. 



JP2003321472A 



2003-11-11 



^H-NMR(300MHz,CDCl3) S 1.34-l,36(4H,m), 
1.46(9H,s), 1.48-1.65(4H,m), 2.33{2H,t,J=7.7H 
z), 2.37{4H,t,J=4.8Hz), 2.54(3H,s), 2.63(2H,t,J 
=6.8Hz), 3.38(2H,U=6.8Hz), 3.43(4H,t,J=5.0H 
z), 3.67(2H,t,J=7.5Hz), 6.47(1 H,t,J=2.0Hz), 6.5 
9(lH,dcld,J=7.7,1.9,1.0Hz), 6.76(lH,ddd,J=8.0, 
2.0,0.9Hz), 6.92(1 H,ddd,J-8.3,2.3,1.0Hz), 7.01 
(1 H,t,J=2. 1 Hz), 7.07(1 H,ddd,J-8.0,2.0,l .OHz), 
7.25(1 H,g=8.0Hz), 7,31(IH,t,J=8.1Hz), 8.85(1 
H,s). 

[0553] 

##^5lJ 138 

4-tKa+v-2-x5^;ue«j5v>-5-:^;U7K>^x 
T;UXX-T;U(9.8g)^ HN-Vpt^'^U/h^UAT^K 
(40ml)fCilJS. h'JX5^jU75>(14inl)^JP;ij# 

p'jRiog)**^^^. 2 mmmwLtzo 

ol^T^ 4-(>^;^7sy)i&Kv:^h•J'^AiS(l2 

g)^*P^. SSTIC 3 B#raitif Lfco 

Sf55«^;l$fl. '>M<7)7Klw5§j!¥. mmx^pU^s 
iry&tU VfiULtzf^^^B^^^. ^JiLr.4-[(3- 

*7ix7K^v:/pe;u)7t5^^u75y]-2-.x5^>ue'j 
^v>-5-;b>/U7K>MxT/Uxxx;K4.5g)^^fe 



<sup>l</sup>H-nmr (300 MHz , CDCl<sub>3</sub> );de 
1.34- 1.36 (4 H,m), 1.46 (9 H, s ), 1.48- 1.65 (4 H,m), 
2.33 (2 H, t, J=7.7Hz ), 2.37(4 H, t, J=4.8Hz ), 2.54 (3 H, s ), 
2.63 (2 H, t, J=6.8Hz ), 3.38 (2 H, t, J=6.8Hz ), 3.43 (4 H, t, 
J=5.0Hz ), 3.67 (2 H, t, J=7.5Hz ), 6.47 (1 H, t, J=2.0Hz ), 
6.59 (1 H, ddd, J=7.7, 1.9, l.OHz ),6.76 (1 H, ddd, J=8.0, 2.0, 
0.9Hz ), 6.92 (1 H, ddd, J=8.3, 2.3, l.OHz ), 7.01 (1 H, t, 
J=2.1Hz ), 7.07 (1 H, ddd, J=8.0, 2.0, l.OHz ), 7.25 (1 H, t, 
J=8.0Hz ), 7.31 (1 H, t, J=8.1Hz ), 8.85 (1 H, s ). 

[0553] 

Reference Example 138 

4 -hydroxy -2- ethyl pyrimidine -5-carboxylic acid ethyl ester 
(9.8 g ) was melted in N, N- dimethylformamide (40 ml ) 
including suspension , triethylamine (14 ml ). 

reaction mixture was agitated after adding agitation and p- 
[toruensuhonirukurorido ] (10 g ) to under ice cooling , 2 

hours . 

Next, 3 hours it agitated under room temperature 4 - including 
(methylamino ) butanoic acid disodium salt (12 g ). 

Concentrating reaction mixture , melting in water of 
trace ,designating pH as 5 vicinity with acetic acid , filtering 
and drying crystal which was precipitated, 4 - [ (3 -carboxy 
propyl ) methylamino ] - 2 -ethyl pyrimidine -5-carboxylic 
acid ethyl ester it acquired (4.5 g )as colorless crystal . 



5^flfffi C13H19N304 tLX 




analysis value C13H19N304 doing 


Calcd. : C, 55.50 ;H, 6.81 ;N 


14.94. 


Calcd.:C, 55.50;H, 6.81 ;N 


14.94 . 


Found : C, 55.37 ;H, 6.89 ;N, 


15.17. 


Found:C, 55.37;H, 6.89;N, 


15.17. 



0-2.10(2H, m), 2.41(2H, t, J=7.2Hz), 2.50(3H, 
s), 2.94(3H, s), 3.77(2H, t, J=6.7Hz), 4.33(2 
H,q, J=7.0Hz), 8.54(1 H, s). 

[0554] 

##15»J 139 

4-[(3-*;i/7K+i/:>'pe;u)y^;u7£y]-2-x^ 

;ue'JSv>-5-±i;U7f:>^XTyUXXx;K2.95 
g)^ N,N-v>T;U/tN;UA7SK(30ml)ICj§^5?. ^ 
K*U'^A(i.5ig)&i;ck3<bx^;u(i.76g)^JiP 



0 - 2. 1 0 (2 H, m ), 2.41 (2 H, t, J=7.2Hz ), 2.50 (3 H, s ), 2.94 
(3 H, s ), 3.77 (2 H, t, J=6.7Hz ), 4.33 (2 H, q, J=7.0Hz ), 8,54 
(lH,s). 

[0554] 

Reference Example 139 

4 - [ (3 -carboxy propyl ) methylamino ] - 2 -ethyl pyrimidine 
-5-carboxylic acid ethyl ester it melted (2.95 g ) in N, N- 
dimethylformamide (30 ml ), 14 hours itagitated under room 
temperature potassium carbonate (1.51 g ) and including ethyl 
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MSTic 14 msmwLtzo 

e;u)y^;u75/]-2.x5^;ueu5v>-5-*;u7t? 

•H-NMR(200MHz, CDCI3) 6 1.25(3H, t, J= 
7.0Hz), 1.37(3H, t, J=7.2Hz), 1.85-2.08(2H, 
m), 2.35(2H, t, J=7.3Hz), 2.51(3H, s), 2.92(3 
H, s), 3.72(2H,t, J=6.9Hz), 4.12(2H, q, J=7.0 
Hz), 4.33(2H, q, J=7.2Hz), 8.54(1H, s). 

[0555] 

##fflJ 140 

4-[(3-xh+v:^yU7t-Cx;u3fne;U)y^7Ur5y]- 
2-x5^>l/e'J£v>-5-:ti;U7t-C>^x^;uxxi^;u 
(3.23g)^ N,N-i;y^;U/-1x;UAT£K(15ml)|Cjt 
M>tert-33rh^v:b'J'^A(1.35g)^JP^. 105 deg 

c iz^ib 30 mummwLtzo 

MET. ?»jiL. SIS$i/U*^*;U*^A<7PV 

h^^^:?>r--e(^^-t^->:P^x5^;u=i:2)$li!L 

•C.2-X^;U.9-y^;U-5-7f"^V-6,7,8,9-^h7b 
KP-5H-e'J5K[4,5-b]74fe>-6-*;U7H>i|x 
^;uxxx;Kl.05g)S^fea3Ki|«gi:Lr#fco 

2-X^;U-9-yTJL/-5-:i-^V-6,7,8,9.7^ 
h^tKP-5H-e'J£K[4,5-b]7'tfe>-6-:ti;U7t^> 
^X^;UXXx^U(0.68g)^ 3N-iM®(6ml)(Z;t 
100 deg C iZ%io 3 B^PslJjPf^lUfLfco 

MET. ;i^iLT. 2-x^;U-9->5^>U-6,7,8,9-^ 
h^tKPe'J£K[4,5-b]7-tfe>-5-:4->(0.46g)$ 

mm-B^BtLxmtzo 



iodide (1.76 g). 

After removing N, N- dimethylformamide under vacuum , it 
extracted with ethylacetate including ice water , sequential 
washed organic layer with water, and saturated saline dried 
with sodium sulfate . 

Under vacuum , concentrating, 4 - [ (3 -ethoxy carbonyl 
propyl ) methylamino ] - 2 -ethyl pyrimidine -5-carboxylic 
acid ethyl ester it acquired (2.91 g )as pale yellow oil . 



<sup>l</sup>H-nmr (200 MHz , CDCl<sub>3</sub> );de 
1.25 (3 H, t, J=7.0Hz ), 1.37 (3 H, t, J=7.2Hz ), 1.85 - 2.08 (2 
H, m ), 2.35 (2 H, t, J=7.3Hz ), 2.51 (3 H, s ), 2.92(3 H, s ), 
3.72 (2 H, t, J-6.9HZ ), 4.12 (2 H, q, J=7.0Hz ), 4.33 (2 H, q, 
J=7.2Hz ), 8.54 (1 H, s ). 

[0555] 

Reference Example 140 

4 - [ (3 -ethoxy carbonyl propyl ) methylamino ] - 2 -ethyl 
pyrimidine -5-carboxylic acid ethyl ester it melted (3.23 g ) in 
N, N- dimethylformamide (15 ml ), it maintained at 105 deg C 
including t- butoxy potassium (1 .35 g ), 30 minute heat and 

stir did. 

After adding acetic acid (0.5 ml ), under vacuum extraction 
and organic layer sequential you washed with water and 
saturated saline includingconcentration, ice water and 
ethylacetate , dried with sodium sulfate . 

Under vacuum , it concentrated, (hexane : ethylacetate =1:2) 
refined residue with the[shirikagerukaramukuromatogurafii ], 
2 -ethyl -9-methyl -5-oxo -6, 7, 8, 9-tetrahydro -5H- it 
acquired [pirimido ] [4 and 5 -b ] azepine -6-carboxylic acid 
ethyl ester (1.05 g ) as colorless oil . 

2 -ethyl -9-methyl -5-oxo -6, 7, 8, 9-tetrahydro -5H- where it 
acquires it melted [pirimido ] [4 and 5 -b ] azepine 
-6-carboxylic acid ethyl ester (0.68 g ) in 3 N- hydrochloric 
acid (6 ml ),maintained at 100 deg C and 3 hours heat and stir 
did. 

reaction mixture after making alkalinity with saturated 
sodium bicarbonate * water, wasextracted with ethylacetate . 

You washed organic layer with saturated saline , dried with 
sodium sulfate . 

Under vacuum , concentrating, 2 -ethyl -9-methyl -6, 7, 8, 9- 
it acquired [tetorahidoropirimido ] [4 and 5 -b ] azepine -5-on 
(0.46 g ) as colorless crystal . 



TC^^ffi^fil C10H13N3O tLX 



elemental analysis values C10H13N3O doing 
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91 Q7 


Calcd.:C, 62.81;H, 6.85;N 


21.97. 


Found : C, 62.78 ;H, 6.92 ;N, 


21.97. 


Found:C, 62.78;H, 6.92;N, 


21.97. 



3- 2.42(2H, m), 2.75(2H, t, J=7,3Hz), 2,83(2H, 
q, J=7.5Hz), 3.34)3H, s), 8.62(1 H, s). 

[0556] 

141 

4- tKP+v-2-y^;ut:'J^v>-5-:ftjl.i-:>Mx 
^;UXX^>U(9.11g)^7'feh^h'J;i^(100ml)(C 
WMi. h'JX^;U75>(10.5ml)$inK,}§^!?Lfco 

{4.3ml)^;iaTLfc^. 30 Lfco 

OL^■e. 4-(y5^;UTSy)i&K^^^(7.68g)^7k 
(50ml)&i;hUx^;i.75>(l7.5ml)lc5tft¥Lfc 

^tifictL. «f tBLfc^Sp^B^^K. IfciiLT. 4.[(3- 
*;u/1«^v3^pe;u)/^;uT^y]-2-/^;ue'js 
^/>-5-:*3;U7n>^x^yKio.8g)^^fe*gf0i:L 



3 - 2.42 (2 H, m ), 2.75 (2 H, t, J=7.3Hz ), 2.83 (2 H, q, 
J=7.5Hz ), 3.34) 3 H, s) , 8.62 (1 H, s ). 

[0556] 

Reference Example 141 

4 -hydroxy -2- methyl pyrimidine -5-carboxylic acid ethyl 
ester (9. 11 g ) was melted in acetonitrile (100 ml ) including 
suspension , triethylamine (10.5 ml ). 

reaction mixture was agitated after dripping agitation and 
[metansuhonirukurorido ] (4.3 ml ) in the under ice cooling , 

30 minutes. 

Next, 4 - (methylamino ) butanoic acid acetate (7,68 g ) water 
(50 ml ) and it dripped solution whichis melted in 
triethylamine (17.5 ml ), 1 hour agitated under room 
temperature . 

Concentrating reaction mixture , melting in water of 
trace ,designating pH as 5 vicinity with acetic acid , filtering 
and drying crystal which was precipitated, 4 - [ (3 -carboxy 
propyl ) methylamino ] - 2 -methyl pyrimidine -5-carboxylic 

acid ethyl it acquired (1 0.8 g )as colorless crystal . 



lt%^^^ C13H19N304 irLT 




elemental analysis values C13H19N304 doing 




Calcd. : C, 55.50 ;H, 6.81 ;N 


14.94. 


Calcd.iC, 55.50;H, 6.81;N 


14.94 . 


Found : C, 55.37 ;H, 6.89 ;N, 


15.17. 


Found:C, 55.37;H, 6.89;N, 


15.17. 



0-2.10(2H, m), 2.41(2H, t, J=7.2Hz), 2.50(3H, 
s), 2.94(3H, s), 3.77{2H, t, J=6.7Hz), 4.33(2 
H,q, J=7.0Hz), 8.54(1 H, s). 

[0557] 

#%15<j 142 

4-[(3-*;u;K^v:^ae;u)>^;uT5y]-2->^;u 
tf'j5i?>-5-*;i/7H:>iSxf';u(iog)* N,N-i>> 



0-2.10 (2 H, m ), 2.41 (2 H, t, J=7.2Hz ), 2.50 (3 H, s ), 2.94 
(3 H, s ), 3.77 (2 H, t, J=6.7Hz ), 4.33 (2 H, q, J=7.0Hz ), 8.54 

(lH,s). 

[0557] 

Reference Example 142 

4 - [ (3 -carboxy propyl ) methylamino ] - 2 -methyl 
pyrimidine -5-carboxylic acid ethyl it melted (10 g ) in N, N- 
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53g)&t;ck5^bx5^;U(6.lg)^ Jpx.. M;STlc i 

}mET.;«$iLT 4-[(3-xh+v:f];U7K-;i.^p 
e;u)y5^^U75y]-2->5^;ue'J5v>-5-*;i/7K 
>Kx5^;U(10.55g)^;iJillfe;SJK!K!li:Lrt#fco 

^H-NMR(200MHz, CDCI3) 5 1.25(3H, t, J= 
7.0Hz), 1.37(3H, t, J=7.2Hz), 1 .85-2.08(2H, 
m), 2.35(2H, t, J=7.3Hz), 2.51(3H, s), 2.92(3 
H, s), 3.72(2H,t, J=6.9Hz), 4.12(2H, q, J=7.0 
Hz), 4.33(2H, q, J=7.2Hz), 8.54(1 H, s). 

[0558] 

##<?J 143 

4-[(3-xh^v:ti;i/7p-;u:?'pe;U)y5^;U75y]- 
2-^^;ue'J5v>-5-*^U7t?>Mx^;u(io.55g) 

^ N,N-v/f^;U7fs;UA7^K(15ml)ICj§^. tert- 
':?h+v:t!'J^A(1.35g)^Jn:?L. 105 deg C 

*>3o mummwLtzo 

PM(0.5ml)^*P^tc^. METICji^S, 7k7KS 

MET. imt. S.^$vU:b>f;u*^A>7PV 

h^7^^7^--e(/s+th>:p^X5^jU=l:2)ffimL 

r. ssfe;^JK^l^!I(l.58g)^^#fco 

tibtlfr^*^ 3N-^^(6ml)(Zjg<g. 102 deg 



MET. JSS^viJ*>f ;U;ti^A^7P 
^^^:7^--e(^4^+i->:i^S{x^;b=i :2)fflS. 
^^tl->cky^S0^a1bLr.2,9-v;^5^;i.-6,7,8,9- 
7'hTtKPeUSK[4,5-b]7-1zt">-5-;!|->(0.94g) 



Calcd. : C, 62.81 ;H, 6,85 ;N, 21.97. 



dimethylformamide (50 ml ), 14 hours itagitated under room 
temperature potassium carbonate (5.53 g ) and including ethyl 
iodide (6.1 g). 

After removing N, N- dimethylformamide under vacuum , it 
extracted with ethylacetate including ice water , sequential 
washed organic layer with water, and saturated saline dried 
with sodium sulfate . 

Under vacuum , concentrating, 4 - [ (3 -ethoxy carbonyl 
propyl ) methylamino ] - 2 -methyl pyrimidine -5-carboxylic 
acid ethyl it acquired (10.55 g )as pale yellow oil . 

<sup>l</sup>H-nmr (200 MHz , CDCl<sub>3</sub> );de 
1.25 (3 H, t, J=7.0Hz ), 1.37 (3 H, t, J=7.2Hz ), 1.85 - 2.08 (2 
H, m ), 2.35 (2 H, t, J=7.3Hz ), 2.51 (3 H, s ), 2.92(3 H, s ), 
3.72 (2 H, t, J=6.9Hz ), 4.12 (2 H, q, J=7.0Hz ), 4.33 (2 H, q, 
J=7,2Hz ), 8.54 (1 H, s ). 

[0558] 

Reference Example 143 

4 - [ (3 -ethoxy carbonyl propyl ) methylamino ] - 2 -methyl 
pyrimidine -5-carboxylic acid ethyl it melted (10.55 g ) in N, 
N- dimethylformamide (15 ml ), it maintained at 105 deg C 
including t- butoxy potassium (1.35 g ), 30 minute heat and 
stir did. 

After adding acetic acid (0.5 ml ), under vacuum extraction 
and organic layer sequential you washed with water and 
saturated saline includingconcentration, ice water and 
ethylacetate , dried with sodium sulfate . 

Under vacuum , it concentrated, (hexane : ethylacetate =1:2 ) 
refined residue with the[shirikagerukaramukuromatogurafii ], 
acquired colorless oil (1.58 g ). 

It melted total amount which it acquires in 3 N- hydrochloric 
acid (6 ml ), maintained at 102 deg C and 1 hour heat and stir 
did. 

reaction mixture after making alkalinity with saturated 
sodium bicarbonate * water, wasextracted with ethylacetate . 

You washed organic layer with saturated saline , dried with 
sodium sulfate . 

Under vacuum , concentrating, and residue with 
[shirikagerukaramukuromatogurafii ] from 
(hexane :ethylacetate =1:2 ) refmingand hexane crystallization 
2 and 9 -dimethyl -6, 7, 8, 9- it acquired 
[tetorahidoropirimido ] [4 and 5 -b ] azepine -5-on (0.94 g )as 
colorless crystal . 

elemental analysis values 

C<sub> 1 0</sub>H<sub> 1 3</sub>N<sub>3</sub>0 doing 
Calcd.:C, 62.8 1;H, 6.85;N, 21 .97. 
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Found : C, 62.78 ;H, 6.92 ;N, 21.97. 

'H-NMR(200MHz, CDCI3) 6 2.20-2.40(2H, 
m), 2.56(3H, s), 2.75(2H, t, J=7.5HzX 3.33(3 
H, s), 3.39(2H, t, J=7.5Hz), 8.59(1 H, s). 

[0559] 

144 

X^^^U l-e^^v>;f3;U7l-C+vb-h(7.91g)$7^ 
h^t:KP7^>(150ml)IC?§<g. KgxT;u75> 
(8.4ml)^iD;^fc^. m-xhP^>4f >X;i/7t^x 

;u^puRii.3g)^Jinx. ^;UTic i mmmnL 

LT . 4-(3-::lhP^>^f>X;^7^wj^)e^^i/> 
.i.*;L./t>>Kx5^;uxxT;Ki6.8ig)^^feS 

'H-NMR(200MHz, CDCI3) 5 1.22(3H, t, J- 
7.1Hz), 3.07(4H, t, J-5.0Hz), 3.60(4H, t, J-5. 
OHz), 4.10(2H, q, J=7.lHz), 7.79(1H, t, J=7,9 
Hz), 8.04-8. 14(1 H, m), 8.42-8.54(1 H, m), 8.58 
-8.64(1 H, m). 

[0560] 

##15IJ 145 

4-(3-x h P ^>-tf >x;ix7t^x;u)e^^i;>- 1 
;U7t<>^xT;uxxx;K5.0g)^i^^xT;Kio 

0ml)St/>5";UT;U=I— ;U(10ml)lCi§^g. 10% 
/^^vOA^*(^7K)(1.0g)SJ]D:S.7K*a3ST 
IC30 ^mi^Uzo 



Sii(c^^tf->/i^Kx^;U4:l ^m^^^BitL 
X 4-(3-7Sy^>-tf>X;b7txx;U)e^^v>-l- 
*;U7K>Kx^;uxx^;K4.45g)^»lfe«SSi: 

^H-NMR(200MHz, CDCI3) d 1.22(3H, t, J= 
7.2Hz), 2.99(4H, t, J-5.2Hz), 3.56(4H, t, J=5. 
2Hz), 4.08(2H, q, J=7.2Hz), 6.82-6.94(1 H, m), 
7.00(1H, t, J=2.2Hz), 7.05-7.14(lH, m), 7.29 
(IH, t, J=8.0Hz). 

[0561] 

146 

Boc-e^^^/>(5g)^PKx^;K150ml)ICi§ 
h'Jx5^;i.7S>(4.51ml)^*P^fc^. m-r:K 
P^>4z^>X;i/7tNx;U>7P'JK(5.98g)$J]Dx.s M 
;STlc 1 mrSm¥^Ltzo 



2003-11-11 

Found:C, 62.78;H, 6.92;N, 21.97. 

<sup>l</sup>H-nmr (200 MHz , CDCl<sub>3</sub> );de 
2.20 - 2.40 (2 H, m ), 2.56 (3 H, s ), 2.75 (2 H, t, J=7.5Hz ), 
3.33 (3 H, s ), 3.39 (2 H, t, J=7.5Hz ), 8.59(1 H, s ). 

[0559] 

Reference Example 144 

It melted ethyl 1- piperazine carboxylate (7.91 g ) in 
tetrahydrofuran (150 ml ), after adding triethylamine (8.4 
ml ), 1 hour it agitated under room temperature including 
m-nitrobenzene sulfonyl chloride (1 1 .3 g ). 

In reaction mixture filtering and drying crystal which was 
precipitatedincluding water, 4 - it acquired (3 -nitrobenzene 
sulfonyl ) piperazine -1- carboxylic acid ethyl ester (16.81 g ) 
as colorless crystal . 

<sup>l</sup>H-nmr (200 MHz , CDCl<sub>3</sub> );de 
1.22 (3 H, t, J-7.1HZ ), 3.07 (4 H, t, J=5.0Hz ), 3.60 (4 H, t, 
J=5.0Hz ), 4.10 (2 H, q, J=7.1Hz ), 7.79 (1 H, t, J=7.9Hz ), 
8.04 - 8.14(1 H, m ), 8.42 - 8.54 (1 H, m ), 8.58 - 8.64 (1 H, 
m). 

[0560] 

Reference Example 145 

4 - ethylacetate (100 ml ) and it melted (3 -nitrobenzene 
sulfonyl ) piperazine -1- carboxylic acid ethyl ester (5.0 g ) in 
methyl alcohol (10 ml ), 30minutes it agitated under hydrogen 
stream including 10% palladium-carbon (containing water ) 
(1.0 g). 

catalyst removal by filtration , filtrate was concentrated under 
vacuum . 

crystallization doing in residue including hexane /ethylacetate 
4 : 1 , 4 - it acquired the(3 -amino benzene sulfonyl ) 
piperazine -1- carboxylic acid ethyl ester (4.45 g ) as colorless 
crystal . 

<sup>l</sup>H-nmr (200 MHz , CDCl<sub>3</sub> );de 
1.22 (3 H, t, J=7.2Hz ), 2.99 (4 H, t, J=5.2Hz ), 3.56 (4 H, t, 
J-5.2HZ ), 4.08 (2 H, q, J=7.2Hz ), 6.82 - 6.94 (1 H, m ), 
7.00(1 H, t, J=2.2Hz ), 7.05 - 7.14 (1 H, m ), 7.29 (1 H, t, 
J=8.0Hz ). 

[0561] 

Reference Example 146 

It melted Boc-piperazine (5 g ) in ethylacetate (150 ml ), after 
adding triethylamine (4.51 ml ), 1 hour it agitated under room 
temperature including m-nitrobenzene sulfonyl chloride (5.98 

g). 
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ir;u(9.75g)^JifejiSfBi:Lr»fco 

^H-NMR(200MHz, CDCI3) 1.41(9H, s), 3. 
05(4H, t, J=5.1Hz), 3.55(4H, t,J=5.1Hz), 7.79 
(IH, t, J=8.0Hz), 8.05-8.14(lH, m), 8.45-8.64 
(2H, m). 

[0562] 

##15>J 147 

4-(3-xhP^>-tf>x;U7f>-;u)e^^v>-i-:b 
;u7K>^-tert-'::?>;uxxx;K3.7ig)^h;ux> 

(10ml)Jia>'J"7;U7|-nKK(5ml)lw5§«. 

TIC 1 nmrnt^Lfzo 

h;ux>^jp^. METicii$g, jisizx-^ 

hU:7;U;i-pPS|ja(3.77g)©«fe«gB^^ 

;U7|-pp^^(3.36g)$xh^tKP:7^>(50ml) 

lN-7K^^b:^hu^A(20ml)^c;^M.7K;1^ 

79g)^iP^. SIC 16 B#P0l^;gTIClti#Lfco 
SlJS;^*METlc;ili. i^Mx^;u$ip^. ^ 

METs;lliL.Siaicx-x;u^AP^ 4.(3-x 
hP^>4f>x;U7tvx;u)e^^v>-i-:ti;b7K> 
^K>i;;uxXxVU(3.37g)^ilfe^igal<!:LT# 

'H-NMR(200MHz, CDCI3) 5 3.06(4H, t, J- 
5.0Hz), 3.63(4H, t, J=5.0Hz), 5.07(2H, s), 7.0 
-7.45(5H, m), 7.79(1H, t, J=8.0Hz), 8.02-8.12 
(IH, m), 8.45-8.54(lH, m), 8.58(1H, t, J-1.8 
Hz). 

[0563] 

148 

4-(3-x h P ^>-lf >7.yUytNx;i.)e^^ V >- 1 -il 

J^7^^>^^>v;ux7.x;^(3.0g)^i^^(l0ml) 

&t;7"h^tKP:7^>(30ml)(C;i«?. i5^l»(3.0g) 

^*p^ 5 mmmmm^iLfzo 



2003-11-11 

In reaction mixture sequential you washed organic layer with 
water and the saturated saline including water, dried with 
sodium sulfate . 

Under vacuum , it concentrated, crystallization it did in 
residue including hexane lethylacetate =4 : 1 , 4 - it acquired 
(3 -nitrobenzene sulfonyl ) piperazine -1- carboxylic acid -t- 
butyl ester (9.75 g ) as colorless crystal . 

<sup>l</sup>H-nmr (200 MHz , CDCl<sub>3</sub> );de 
1.41 (9 H, s ), 3.05 (4 H, t, J=5.1Hz ), 3.55 (4 H, t, J=5.1Hz), 
7.79 (1 H, t, J=8.0Hz ), 8.05 - 8.14 (1 H, m ), 8.45- 8.64 (2 H, 
m). 

[0562] 

Reference Example 147 

4 - toluene (10 ml ) and it melted (3 -nitrobenzene sulfonyl ) 
piperazine -1- carboxylic acid -t- butyl ester (3.71 g ) in 
trifluoroacetic acid (5 ml ), 1 hour agitated under room 
temperature . 

Including toluene , under vacuum colorless crystal of (3 
-nitrobenzene sulfonyl ) piperazine trifluoroacetate (3.77 g ) 
wasacquired in concentration and residue including ether . 

While tetrahydrofuran (50 ml ) and melting (3 -nitrobenzene 
sulfonyl ) piperazine trifluoroacetate (3.36 g ) in 1 N- sodium 
hydroxide (20 ml ),agitating in under ice cooling , 
furthermore it agitated under 16 hours room temperature 
including benzyl chloroformate (1 .79 g ). 

reaction mixture under vacuum sequential you washed 
organic layer with thewater and saturated saline including 
concentration and ethylacetate , dried with sodium sulfate . 

4 - it acquired (3 -nitrobenzene sulfonyl ) piperazine -1- 

carboxylic acid benzyl ester (3.37 g ) in residue under 
vacuum , itconcentrated, including ether as colorless crystal . 

<sup>l</sup>H-nmr (200 MHz , CDCl<sub>3</sub> );de 
3.06 (4 H, t, J=5.0Hz ), 3.63 (4 H, t, J=5.0Hz ), 5.07 (2 H, s ), 
7.0 - 7.45 (5 H, m ), 7.79 (1 H, t, J=8.0Hz ), 8.02 -8.12 (1 H, 
m ), 8.45 - 8.54 (1 H, m ), 8.58 (1 H, t, J=l .8Hz ). 

[0563] 

Reference Example 148 

4 - acetic acid (10 ml ) and it melted (3 -nitrobenzene 
sulfonyl ) piperazine -1- carboxylic acid benzyl ester (3.0 g ) 
in tetrahydrofuran (30 ml ), 5 hours heating and refluxing it 
did including iron decimeter (3.0 g ). 

After cooling, you washed insoluble matter with removal by 
filtration , tetrahydrofuran , concentrated the filtrate , after 
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54g)^^i(tfe^grai:Lr^#fco 

mpl83-184 deg C 

'H-NMR(200MHz, CDCI3) 6 2.85-3. 15(4H, 
m), 3.59(2H, t, J=5.2Hz), 3.93(2H, s), 6.80-7. 
15(3H, m), 7.20-7,40(6H, m). 

[0564] 

##ff"J 149 

i-(3.^;pp:7x^;u)e^7v>-JaiSffi(3,0g)* 

N,N-v>^;^7^^^^ATSK(60ml)Sl/T•h^tK 
uy^y{50m\){zmM. h'JxT;L.7^>(4.5ml) 

K(2.85g)^ jp^^sTi^ 16 mrsmnuzo 

;mET.ilffiL.S,^lcx-7^;u^i]D^ l-(3-^ 
pp:7x-;u)-4-(3--hP^>-tf>x;U/lNx;u)e 
^^v>(2.69g)$31titfeiSS^Lr#fco 

'H-NMR(200MHz, CDCI3) 6 3.12-3.40(8H, 
m), 6.70-6.92(3H, m), 7.16(1H, U=8,lHz), 7. 
80(1H, t, J=8.1Hz), 8.08-8.18(lH, m), 8.45-8. 
54(1H, m), 8.60-8.66(lH, m). 

[0565] 

##i5lj 150 

7-'J>(1.96g)^i^^X5^;K100ml)ICj§fi?, K 
iJX^;U75>(3ml)$'*P^fc^. m-XhP^>-tf 
>x;U7t^r:;u>7pgK(4.43g)^SP^M;UTl:: 3 

MET. ;M$gL. SI/^lc^+-9->:i^^x^;u= 
4:1 ^JP:^ 3-xhP-N-7x-;U^>-tf»7.;U7t^ 
>7^K(4.14g)^;i^^^fe^B^BiLr^#/ro 

'H-NMR(200MHz, CDCI3) d 6.61(1H, s), 7. 
00-7.40(5H, m), 7.66(1 H, t, J==8.0Hz), 8.00-8. 
08(1 H, m), 8.30-8.45(lH, m), 8.62(1H, t, J=2. 
OHz). 

[0566] 



2003-11-11 

making alkalinity with sodium carbonate water, you extracted 
with dichloromethane , sequential washed organic layer with 
water, and saturated saline dried with sodium sulfate . 

It acquired crystallization , 4- (3 -amino benzene sulfonyl ) 

piperazine -1- carboxylic acid benzyl ester (2.54 g ) in residue 
under vacuum , itconcentrated, including hexane :ethylacetate 
=2:1 as colorless crystal . 

mpl83-184degC 

<sup>l</sup>H-nmr (200 MHz , CDCl<sub>3</sub> );de 
2.85 - 3.15 (4 H, m ), 3.59 (2 H, t, J=5.2Hz ), 3.93 (2 H, s ), 
6.80 - 7.15 (3 H, m ), 7.20 -7.40 (6 H, m ). 

[0564] 

Reference Example 149 

1 - N, N- dimethylformamide (60 ml ) and it melted (3 

-chlorophenyl ) piperazine monohydrochloride (3.0 g ) in 
tetrahydroftiran (50 ml ), afteradding triethylamine (4.5 ml ), 
16 hours it agitated under room temperature including 
m-nitrobenzene sulfonyl chloride (2.85 g ). 

reaction mixture under vacuum sequential you washed 
organic layer with thewater and saturated saline including 
concentration and ethylacetate , dried with sodium sulfate . 

1 - (3 -chlorophenyl ) - 4 - it acquired (3 -nitrobenzene 
sulfonyl ) piperazine (2.69 g ) in residue under vacuum ,it 
concentrated, including ether as pale yellow crystal . 

<sup>l</sup>H-nmr (200 MHz , CDCl<sub>3</sub> );de 
3.12 - 3.40 (8 H, m ), 6.70 - 6.92 (3 H, m ), 7.16 (1 H, t, 
J=8.1Hz X 7.80 (1 H, t, J-8.1HZ ), 8.08 -8.18 (1 H, m ), 8.45 - 
8.54 (1 H, m ), 8.60 - 8.66 (1 H, m ). 

[0565] 

Reference Example 150 

It melted aniline (1 .96 g ) in ethylacetate (100 ml ), after 
adding triethylamine (3 ml ), 3 hours it agitated under room 
temperature including m-nitrobenzene sulfonyl chloride (4.43 

g)- 

sequential you washed reaction mixture with water, and 
saturated saline driedwith sodium sulfate . 

3 -nitro -N- it acquired [fenirubenzennsuruhonamido ] (4.14 
g ) in residue under vacuum , itconcentrated, including 
hexane :ethylacetate =4 : 1 as pale yellow crystal . 

<sup>l</sup>H-nmr (200 MHz , CDCl<sub>3</sub> );de 
6.61 (1 H, s ), 7.00 - 7.40 (5 H, m ), 7.66 (1 H, t, J=8.0Hz ), 
8.00 - 8.08 (1 H, m ), 8.30 -8.45 (1 H, m ), 8.62 (1 H, t, 

J=2.0Hz ). 

[0566] 
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^^m 151 

-hP^>-tf>x;U7tN-;ix^n'jK(4.43g)*j!)Px 



•H-N]VIR(200MHz, CDCb) (5 3.00-3. 14(4H, 
m), 3.72-3.82(4H, m), 7.80(1H, t,J=8.0Hz), 8. 
06-8.14(lH, m), 8.46-8.55(lH, m), 8.61(1H, t, 
J=1.8Hz). 

[0567] 

##15IJ 152 

^V-/<=l^>^X^;U(7.86g)^P^X^;i.(20 
Oml)lC;^®. h'JX^;i.TS>(7ml)^*n^fcf^. 

(8.86g)^*P^M;aTIC 3 B^feUtl^Lfco 



MET.;iliL.SiSlcx—iF;u^jD^ l-(3-x 
hP^>-tf>X7U7t^x;U).e^'Jv>-4-±i;U7t?> 
i|x5^;uxXx>K13.lg)^life|igai:Lrt# 

'H-NMR(200MHz, CDCI3) d 1.25(3H, t, J= 
7.0Hz), 1.70-2. 10(4H, m), 2.20-2.40(lH, m), 
2.50-2.72(2H, m), 3.60-3. 75(2H, m), 4.11(2H, 
q, J=7.0Hz), 7.78(1 H, t, J=8.0Hz), 8.05-8.15 
(IH, m), 8.40-8.55(1 H, m), 8.60(1 H, t, J=1.8 
Hz). 

[0568] 

##151J 153 

l-(3-<7PP7x-;U)-4-(3-XhP-0-tf>X;U7t^ 

~;b)t''^^v>(2.4ig)^ 85%xT;i/y;n3— ;i/ 

7X(100ml)(c;§fi?L.fife«»(1.79g)&i;^^b;b>U 
A(0.35g)*iP^ 2 B#rBlinSSijl3!ELfco 



tZo 

MET. ;l$iL. 5il^(3X-7^;u^Jp^ 3-[4-(3- 
^PP:7ix;U)e^^v>-l-X;U/1%x;U]:7xx 



Reference Example 151 

It melted morpholine (1.74 g ) in ethylacetate (150 ml ), after 
adding triethylamine (3 ml ),after adding m-nitrobenzene 
sulfonyl chloride (4.43 g ) to under ice cooling , 2 hours it 
agitated under the room temperature . 

It filtered crystal which precipitated reaction mixture 
including waterdried water wash , , 4 - it acquired (3 
-nitrobenzene sulfonyl ) morpholine (5.32 g ) as colorless 

crystal . 

<sup>l</sup>H-nmr (200 MHz , CDCl<sub>3<;/sub> );de 
3.00 - 3.14 (4 H, m ), 3.72 - 3.82 (4 H, m ), 7.80 (1 H, t, 
J=8.0Hz ), 8.06 - 8.14 (1 H, m ),8.46 - 8.55 (1 H, m ), 8.61 (1 

H, t, J=1.8Hz ). 

[0567] 

Reference Example 1 52 

It melted isonipecotic acid ethyl (7.86 g ) in ethylacetate (200 
ml ), after adding triethylamine (7 ml ), in under ice cooling 3 
hours it agitated under room temperature including 
m-nitrobenzene sulfonyl chloride (8.86 g ). 

sequential you washed reaction mixture with water, dilute 
hydrochloric acid and saturated saline dried with sodium 

sulfate . 

1 - (3 -nitrobenzene sulfonyl ) -piperidine -4- carboxylic acid 
ethyl ester it acquired (13.1 g ) in residue under vacuum , 
itconcentrated, including ether as colorless crystal . 

<sup>l</sup>H-nmr (200 MHz , CDCl<sub>3</sub> );de 

I . 25 (3 H, t, J=7.0Hz ), 1 .70 - 2. 10 (4 H, m ), 2.20 - 2.40 (1 H, 
m ), 2.50 - 2.72 (2 H, m ),3.60 - 3.75 (2 H, m ), 4.1 1 (2 H, q, 
J=7.0Hz ), 7.78 (1 H, t, J=8.0Hz ), 8.05 - 8.15 (1 H, m ), 8.40 
- 8.55 (1 H, m ), 8.60(1 H, t, J-1.8Hz ). 

[0568] 

Reference Example 153 

1 - (3 -chlorophenyl ) - 4 - it melted (3 -nitrobenzene 
sulfonyl ) piperazine (2.41 g ) in 85% ethyl alcohol water 
(100 ml ), 2 hours heating and refluxing it did iron decimeter 
(1 .79 g ) and including calcium chloride (0.35 g ). 

insoluble matter was filtered, filtrate dry solid was done under 
vacuum . 

In residue sequential you washed organic layer with water and 
the saturated saline including ethylacetate , dried with sodium 
sulfate . 

3 - it acquired [4 - (3 -chlorophenyl ) piperazine -1- sulfonyl ] 
phenyl amine (2.03 g ) in residue under vacuum , 
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;U75>(2.03g)^lRfe!!^SH^Hi:LT#fco 

'H-NMR(200MHz, CDCI3) 5 3.00-3.40(8H, 
m), 3.94(2H, s), 6.70-7.20(3H, m), 7.31(1H, t, 
J=8.0Hz), 

[0569] 

##«^J 154 

3-Z.hP-N-7xii;U^>4f»X>iU/ix>75K(3. 

37g)$^5^;u7;L.=i-;u(ioomi)icitPL. 10% 



:7xZi;U/<>Hf»x;U7f^>75K(2.03g)^^fe 

'H-NMR(200MHz, CDCl3+DMSO-d6 Idrop) 
<S 3.98(2H, s), 670-6.80(1 H, m), 7.00-7.30(8 
H, m), 8.74(1H, s). 

[0570] 

##^J 155 

4-(3--hP^>Hf>X;U7tN^;i/)^;U7f%'J>(4.8g) 
^>T;U7;U=i— >K200ml)lCi^5SL. 10%/^^ 

v'i? Am*(^7K)(i.0g)^lin^7K^m3iETs M 



^5t(::x-T-;u$ia;^jSB^s^bLT. (3-^;^7^^'J 

>-4-X;U7tx-;i.)7x-;U75>(3.88g)^^fe^ 

'H-NMR(200MHz, CDCI3) d 2.95-3.06(4H, 
ml 3.70-3.80(4H, m), 3.93(2H, s), 6.88(1H, d 
d, J=2.0, 8.0Hz), 7.00-7.15(2H, m), 7.31(1H, 
t, J=8.0Hz). 

[0571] 

##^J 156 

l-(3--hP'<>-t2>X;ix7n-;U)-t'^'Jv>-4-* 

;U7H>^x^;i^xxxyi/(7.5g)^xT;b7;UP 
-;K150ml)IZjtj5?L. 10%/^TV^Am^(^ 
7K)(0.75g)^J!jn^7K^^;7ST.M;Sr* 2 B#FbH» 



2003-11-11 

itconcentrated, including ether as colorless crystal . 

<sup>l</sup>H-nmr (200 MHz , CDCl<sub>3</sub> );de 
3.00 - 3.40 (8 H, m ), 3.94 (2 H, s ), 6.70 - 7.20 (3 H, m ), 
7.31(1 H,t,J=8.0Hz). 

[0569] 

Reference Example 154 

3 -nitro -N- it melted [fenirubenzennsuruhonamido ] (3.37 g ) 
in methyl alcohol (100 ml ), under hydrogen stream , 2 hours 
it agitated with room temperature including 10% 
palladium-carbon (containing water ) (0.52 g ). 

catalyst removal by filtration , filtrate dry solid was done 
under vacuum . 

crystallization doing in residue including ether , 3 -amino -N- 
it acquired[fenirubenzennsuruhonamido ] (2.03 g ) as 
colorless crystal . 

<sup>l</sup>H-nmr (200 MHz , 

CDCI<sub>3</sub>+DMSO -d<sub>6</sub> Idrop );de 3.98 
(2 H, s ), 670 - 6.80 (1 H, m ), 7.00 - 7.30 (8 H, m ), 8.74 (1 

H,s). 

[0570] 

Reference Example 155 

4 - suspension it did (3 -nitrobenzene sulfonyl ) morpholine 
(4.8 g ) in methyl alcohol (200 ml ), under the hydrogen 
stream , 3 hours it agitated with room temperature including 
10% palladium-carbon (containing water ) (1.0 g ). 

catalyst removal by filtration , filtrate dry solid was done 
under vacuum . 

crystallization doing in residue including ether , it acquired (3 
-morpholine -4- sulfonyl ) phenyl amine (3.88 g ) as colorless 
crystal . 

<sup>l</sup>H-nmr (200 MHz , CDCl<sub>3</sub> );de 
2.95 - 3.06 (4 H, m ), 3.70 - 3.80 (4 H, m ), 3.93 (2 H, s ), 
6.88 (1 H, dd, J=2.0, 8.0Hz ), 7.00 -7.15 (2 H, m ), 7.31 (1 H, 
t, J-8.0HZ). 

[0571] 

Reference Example 156 

1 - (3 -nitrobenzene sulfonyl ) -piperidine -4- carboxylic acid 
ethyl ester it melted (7.5 g ) in ethyl alcohol (150 ml ), under 
hydrogen stream , 2 hours it agitated with room temperature 
including 10% palladium-carbon (containing water ) (0.75 g ). 

catalyst removal by filtration , filtrate dry solid was done 
under vacuum . 
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itLX. l-(3-75/^>-tf>XJU7tx-JU)-e^U 
i;>-4-*;U7t«>Kx^;uxxx;i/(4.88g)^?i»ji 

'H-NMR(200MHz, CDCI3) S 1.22(3H, t, J= 
7.2Hz), L70-2.05(4H, m), 2. 16-2,38(1H, m), 
2.50(1H, t, J=lL4Hz), 2.51(1H, t, J-11.4Hz), 
3.56-3.72(2H, m), 3.91(2H, s), 4.11(2H, q, J 
=7.2Hz), 6.85(1H, dd, J=2.2, 8.0Hz), 7.00-7.1 
6(2H, m), 7.20-7.35(1 H, m). 

[0572] 

##«IJ 157 

3-tKp:^rv7-trhTxijK(7.6g)Jii;^M:ti'J'^ 
N,N-VP«T.lU/1-x;UAT5K(75ml)(C^;S, o- 

7;u;^-nxhP^>-lf>(7.ig)^iP^ 120 deg c 



;ltET. ;l$gL. N-[3-(2-xhP7?xy^v)3?xx 
;U]7-lz^5K(15.7g)^#?ifea«!t^0<tLT# 

'H-NMR(200MHz, CDCI3) 5 2.16(3H, s), 6, 
74-6.84(lH, m), 7.03-7.10(lH, m), 7.16-7.40(5 
H, m), 7.46-7.58(lH, m), 7.96(1H, dd, J=1.4, 
8.0Hz). 

[0573] 

158 

3-tKP^vy-trhTxuK(7.6g)Si;mM*'J^ 
A* N,N-v>T;U7fN;UA7aK(100ml)lcS«. 
m-vxhP'<>-lz>(8.4g)$j[lP^ 120 deg C Iz 
iP;STlc 14 Btr^lJil*. HIC 150 deg C iciPS 
TlC7B#rait^*Lfco 



MET. ^/^^v'J:b>r;b;ti^A^PVh 
^7^-(^+^t>:i^KxT;^=l :2)r*3Hii L. 
N-[3-(3-xhP:7xy:^v):7xXjU]7-b^SK(6.1 

g)^lffea^^ifei<tLr#fco 
'h-n 

MR(200MHz, CDCI3) S 2.17(3H, s), 6.70-6. 
86(1H, m), 7.10-7.60(6H, m), 7.70-8.00(2H, 



crystallization doing in residue including ethyl alcohol -ether , 
1 - (3 -amino benzene sulfonyl ) -piperidine -4- carboxylic 
acid ethyl ester itacquired (4.88 g ) as pale yellow crystal . 

<sup>l</sup>H-nmr (200 MHz , CDCl<sub>3</sub> );de 
1 .22 (3 H, t, J=7.2Hz ), 1 .70 - 2.05 (4 H, m ), 2. 1 6 - 2.38 (1 H, 
m ), 2.50 (1 H, t, J=lL4Hz ), 2.51(1 H, t, J=l 1.4Hz ), 3.56 - 
3.72 (2 H, m ), 3.91 (2 H, s ), 4.1 1 (2 H, q, J=7.2Hz ), 6.85 (1 
H, dd, J=2.2, 8.0Hz ), 7.00 - 7,16 (2 H, m ), 7.20 -7.35 (1 H, 
m). 

[0572] 

Reference Example 157 

3 -hydroxy acetoanilide (7.6 g ) and potassium carbonate in 
N, N- dimethylformamide (75 ml ) in 120 deg C 2 hours 
wasagitated under heating including suspension and o-fluoro 
nitrobenzene (7.1 g). 

You opened reaction mixture to ice water , extracted with 
ethylacetate . 

You washed organic layer with saturated saline , dried with 
sodium sulfate . 

Under vacuum , it concentrated, it acquired N- [3 - (2 -nitro 
phenoxy ) phenyl ] acetamide (15.7 g ) as reddish brown oil . 

<sup>l</sup>H-nmr (200 MHz , CDCl<sub>3</sub> );de 
2.16 (3 H, s ), 6.74 - 6.84 (1 H, m ), 7.03 - 7.10 (1 H, m ), 
7.16 - 7.40 (5 H, m ),7.46 - 7.58 (1 H, m ), 7.96 (1 H, dd, 
J=1.4, 8.0Hz). 

[0573] 

Reference Example 158 

3 -hydroxy acetoanilide (7.6 g ) and potassium carbonate in 
N, N- dimethylformamide (100 ml ) in 120 deg C under 
heating 14 hour agitation, furthermore in 150 deg C 7 hours 
was agitated underheating including suspension and 
m-dinitrobenzene (8.4 g ). 

You opened reaction mixture to ice water , extracted with 
ethylacetate . 

You washed organic layer with saturated saline , dried with 

sodium sulfate , 

Under vacuum , it refined concentration and residue with 
[shirikagerukaramukuromatogurafii ](hexane : ethylacetate 
= 1:2), it acquired N- [3 - (3 -nitro phenoxy ) phenyl ] 
acetamide (6.1 g ) as brown oily substance . 

<sup>l</sup>H-N 

MR (200 MHz , CDCl<sub>3</sub> );de 2.17 (3 H, s ), 6.70 - 
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m). 

[0574] 
##^J 159 

N-[3-(2-iihP:7xy^vpx-;u]7-b^^K(io. 

5g){Z 6N-i§M 40ml ^JP^ 3 mmumMAL 

tZo 

;t4P^. 7K(40ml)^ jDK_#ftlJLfc«gH^B^5®L 

tZo 

T^>(7.5g)^#^fe;fi«!^(!:LTt#fco 

'H-NMR(200MHz, CDCI3) 5 3.75(2H, s), 6. 
35-6.55(3H, m), 7.00-7.25(3H, m), 7.40-7.58(1 
H, m), 7.93(1 H, dd, J==1.6, 8.2Hz). 

[0575] 

##<?"J 160 

N-[3-(3--hP:7xy^V):7x-;U]7-fe^5K(4g) 
IC 6N-ikm 20ml ^ JD^ 3 ^PalftPlftiiSSELfco 



MET. mmiy'J±f)l^i2^I^'PO^h 
</^^^-(^^+*->:K^X^;U=l :2)-effiii L. 
3-(3--hP7x/+i/):7x^;i/75>(2.5g)^|| 
fe;S^K!K!li:LT^#fco 

*H-NMR(200MHz, CDCI3) 5 2.77(2H, s), 6. 
32-6.48(2H, m), 6.50-6.58(lH, m), 7.16(1H, t, 
J=8.0Hz), 7.30-7.39(1 H, m), 7.47(1 H, t, J=8. 
OHz), 7.80(1 H,t, J=2.2Hz), 7.90-7.98(lH, m). 

[0576] 

161 

N-[3-(2--hP3?xy^v)7x-;U]7-b^f5K(4.2 
g)^>«^;U7;U=I-;K150ml)IC5§fi¥, 10%/^7 
V't7A^*(0.5g)^iP^.7K^^3STIC 2.5 ^ 

5iSm?SI&@LT.N-[3-(2-75 
y3'xy4^v)7x-;i/]7-b$5K(4.ig)^tife;fi 
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6.86 (1 H, m ), 7.10 - 7.60 (6 H, m ), 7.70 - 8.00 (2 H, m ). 
[0574] 

Reference Example 159 

3 hours heating and refluxing it did in N- [3 - (2 -nitro 
phenoxy ) phenyl ] acetamide (10.5 g ) including 6 N- 
hydrochloric acid 40ml . 

After cooling, crystal which was precipitated including water 
(40 ml )was filtered. 

This item after making alkalinity with rare sodium carbonate 
water, wasextracted with ethylacetate . 

You washed organic layer with saturated saline , dried with 
sodium sulfate . 

Under vacuum , it concentrated, 3 - it acquired (2 -nitro 
phenoxy ) phenyl amine (7.5 g ) as reddish brown oil . 

<sup>l</sup>H-nmr (200 MHz , CDCl<sub>3</sub> );de 
3.75 (2 H, s ), 6.35 - 6.55 (3 H, m ), 7.00 - 7.25 (3 H, m ), 
7.40 - 7.58 (1 H, m ),7.93 (1 H, dd, J=1.6, 8.2Hz ). 

[0575] 

Reference Example 160 

3 hours heating and refluxing it did in N- [3 - (3 -nitro 
phenoxy ) phenyl ] acetamide (4 g ) including 6 N- 
hydrochloric acid 20ml . 

After cooling, after making alkalinity with rare sodium 
carbonate water, itextracted with ethylacetate . 

You washed organic layer with saturated saline , dried with 
sodium sulfate . 

Under vacuum , it refined concentration and residue with 
[shirikagerukaramukuromatogurafii ](hexane lethylacetate 
=1:2 ), 3 - it acquired (3 -nitro phenoxy ) phenyl amine (2.5 
g ) as yellow oil . 

<sup>l</sup>H-nmr (200 MHz , CDCI<sub>3</sub> );de 
2.77 (2 H, s ), 6.32 - 6.48 (2 H, m ), 6.50 - 6.58 (1 H, m ), 
7.16 (1 H, t, J=8.0Hz ), 7.30 -7.39 (1 H, m ), 7.47 (1 H, t, 
J-8.0HZ ), 7.80 (1 H, t, J=2.2Hz ), 7.90 - 7.98 (1 H, m ). 

[0576] 

Reference Example 1 6 1 

It melted N- [3 - (2 -nitro phenoxy ) phenyl ] acetamide (4.2 
g ) in methyl alcohol (1 50 ml ), 2.5 hours it agitatedunder 
hydrogen stream including 10% palladium-carbon (0.5 g ). 

catalyst concentrated dry solid doing removal by filtration , 
filtrate , it acquired N- [3 - (2 -aminophenoxy ) phenyl ] 
acetamide (4. 1 g )as brown oily substance . 
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^H-NMR(200MHz, CDCI3) S 2.13(3H s), 3.7 
8(2H, s), 6.60-7.35(9H, m). 

[0577] 

##0|J 162 

N-[3-(3--hP3?xy4^v):7x-;u]7-tr^5K(i.o 
g)^p^^;b7;u=i-;u(i50mi)izjift?. 10%/^^ 
v^A^m(0.33g)^iiP^.;X^a;jSTlc 1.5 B# 



■»t>:llFKx5^;U=l:2)-eifimL.N-[3-(3-75y7 
x/:^v)7xZL;U]T-tr^(5K(0.77g)S*1ffe;ft 

•H-NMR(200MHz, CDCI3) 5 2.15(3H, s), 3. 
70(2H, s), 6.30-6. 50(3H, m), 6.70-6.85(lH, 
m), 7.05-7.35(5H, m). 

[0578] 

#%15»J 163 

3-v7y7xy— ;U(5.1g).2,5-v-hP'<>-tf> 
(7.23g)&i;j^K:b'JOA(5.92g)$ N,N-V-?iT;U 
7tx;UA7SK(50ml)lC^;S 150 deg C lCilP;gT 

ic 22 mfi\mnLtz. 

i^ET. ^ife?^^*i|^o(l2.lg)^^#fco 



*n°n^>^^;UT>lUa"-;K50ml)&t; lN-7KK^b 

30%igM^b7K*7K(12ml)^;^TLfco 

^(D** 30 i^mnLtz'^. MIZ^)^V 1 BtfeUt 
nUzo 

fgHl(6.8g)^^#fco 

t#?>tifc$SB^s(5g)^>^;uTJUp-;Ki 

00ml)lCJt«l. 10%/^^v't7Am^(0.9g)^iQ 

Xs 3-(3-T^/3?xy^v)/<>X75K(4.3g)^» 

•H-NMR(200MHz, CDCI3) 8 3.72(2H, brs), 
5.40-6.20(2H, m), 6.26-6.50(3H,m), 7.02-7.20 
(2H, m), 7.30-7.56(3H,m). 
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<sup>l</sup>H-nmr (200 MHz , CDC!<sub>3</sub> );de 
2. 13 (3 Hs ), 3.78 (2 H, s ), 6.60 - 7.35 (9 H, m ). 

[0577] 

Reference Example 1 62 

It melted N- [3 - (3 -nitro phenoxy ) phenyl ] acetamide (1.0 
g ) in methyl alcohol (1 50 ml ), 1 .5 hours it agitatedunder 
hydrogen stream including 10% palladium-carbon (0.33 g ). 

catalyst removal by filtration , filtrate concentrated dry solid 
was done. 

It refined residue with [shirikagerukaramukuromatogurafii ] 
(hexane :ethylacetate =1:2 ), it acquired N- [3 - (3 
-aminophenoxy ) phenyl ] acetamide (0.77 g )as reddish 
brown oil . 

<sup>l</sup>H-nmr (200 MHz , CDCl<sub>3</sub> );de 
2.15 (3 H, s ), 3.70 (2 H, s ), 6.30 - 6.50 (3 H, m ), 6.70 - 6.85 
(1 H, m ), 7.05 -7.35 (5 H, m ). 

[0578] 

Reference Example 1 63 

3 -cyano phenol (5.1 g ), 2 and 5 -dinitrobenzene (7.23 g ) and 
potassium carbonate (5.92 g ) in N, N- dimethylformamide 
(50 ml ) in thesuspension 150 deg C 22 hours was agitated 
under heating. 

After cooling, it extracted with ethylacetate including water, 
washed extracted liquid with saturated saline , dried with 
sodium sulfate . 

Under vacuum , concentration and brown oily substance (12.1 
g ) were acquired. 

While methyl alcohol (50 ml ) and melting this item in 1 N- 
sodium hydroxide (50 ml ), agitating in under ice cooling it 
dripped 30% hydrogen peroxide water (12 ml ). 

After 30 minutes agitating that way, ftirthermore I hour it 
agitatedwith room temperature . 

It filtered crystal which it precipitated, water wash , dried, 
acquired light brown crystal (6.8 g ). 

Next, it melted crystal (5 g ) which is acquired in methyl 
alcohol (100 ml ), 2 hours it agitated under hydrogen stream 
including 10% palladium-carbon (0.9 g ). 

catalyst it concentrated removal by filtration , filtrate , 

crystallization did from ether , 3 -it acquired (3 
-aminophenoxy ) benzamide (4.3 g ) as colorless crystal . 

<sup>l</sup>H-nmr (200 MHz , CDCl<sub>3</sub> );de 
3.72 (2 H, brs ), 5.40 - 6.20 (2 H, m ), 6.26 - 6.50 (3 H, m ), 
7.02 - 7.20 (2 H, m ),7.30 - 7.56 (3 H, m ). 
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[0579] 
##15"J 164 

2,8-v>^;U-7,8-vtKP-6H-eUK[2,3-d]lf' J5 
V>-5-;i->(1.77g)^>f^>U7;U3— ;U(20ml)lC 

-(P^XT;U)-e5flMLT.2,8-v-><5^;U-5,6,7,8 
-i^h^tKPe'jK[2,3-d]e'J5i?>-5-;l--JK1.5 

g)^i^fe^grH<tLT^#fco 

'H-NMR(200MHz, CDCI3) 5 1.72-2.12(2H, 
m), 2.48(3H, s), 3.17(3H, s), 3.20-3.35(lH, 
m), 3.55-3.72(lH, m), 4.10(1H, brs), 4.69(1H, 
t, J=3.5Hz), 7.72(1 H, s). 

[0580] 

165 

N-<>v;u-3-75y:^Pt'';i->KxT;uxx7" 

KxT;i.(7.85g)^*fl^70 deg C IC^^*, leB^fel 

.xh+v:b>l/7K:i;ux^jU7Sy)^pe;j->^ 
xT;^xX7';^(l7.8g)^^fe;St^^^i:LT^# 
fco *H-NMR(200MHz, CDCI3) d 1.24(6H, t, 
J=7.1Hz), 2.46(4H, t, J=7.0Hz), 2.81(4H, t, J 
=7.0Hz), 3.59(2H, s), 4.11(4H, q, J=7.1Hz), 
7.20-7.35(5H, m).] 

[0581] 

#^fflJ 166 

3-[^>v;U(2-xh^v:^;U7t?x;ux^;U75y) 
:^Pb::^>KxT;uxx^;Kl7.8g)^xT;U7 
;Uzi-;U(150ml)Si; lN-ti^(60ml)lcJg^g. 1 
0%/^^v't7Ai^^(#7K)(2.0g)^*n^7K*^3it 

TIC 3 BirBins^L/co s.^tmm\±Tizmmn 

mLX. 3-(2-Xh+v*;L.i-vx;ux5^;U7^y)::^ 
pe;t->^x5^;uxX7";Ki2.2g)^^feat»cfel 

<tLr^l/co 'H-NMR(200MHz, CDCI3) d 1,2 
6(6H, t, J-7.1HZ), 2.50(4H, t, J=6.6Hz), 2.90 
(4H, t, J=6.6Hz), 4.15(4H, q, J=7.1Hz).] 

[0582] 

##<51J 167 
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[0579] 

Reference Example 1 64 

While 2 and 8 -dimethyl -7, 8-dihydro -6H-pyrido melting [2 
and 3 -d ] pyrimidine -5-on (1 .77 g ) in methyl alcohol (20 
ml ),agitating in under ice cooling it added hydrogenation 
boron sodium (0.2 g ). 

You reset reaction mixture to room temperature , after 30 
minutes agitating, aftermaking alkalinity with concentration 
and sodium carbonate water, you extractedwith ethylacetate , 
after drying extracted liquid with sodium sulfate , 
refiningconcentration and residue with basic 
[shirikagerukuromatogurafli ] (ethylacetate ), 2 and 8 
-dimethyl -5, 6, 7, 8-tetrahydro pyrido youacquired [2 and 3 
-d ] pyrimidine -5-ol (1 .5 g ) as colorless crystal . 

<sup>l</sup>H-nmr (200 MHz , CDCl<sub>3</sub> );de 
1.72 - 2.12 (2 H, m ), 2.48 (3 H, s ), 3.17 (3 H, s ), 3.20 - 3.35 
(1 H, m ), 3.55 -3.72 (1 H, m ), 4.10 (1 H, brs ), 4.69 (1 H, t, 
J=3.5Hz ), 7.72 (lH,s). 

[0580] 

Reference Example 1 65 

It melted N- benzyl -3- amino propionic acid ethyl ester ester 
(15.5 g ) in ethanol (100 ml ), it maintained at 70 deg C 
including ethyl acrylate (7.85 g ) and 16 hours agitated. 

concentrated dry solid doing reaction mixture under vacuum , 
3 - [It acquired benzyl (2 -ethoxy carbonyl ethylamino ) 
propionic acid ethyl ester ester (17.8 g ) as colorless oil . 
<sup>l</sup>H-nmr (200 MHz , CDCl<sub>3</sub> );de 
1.24 (6 H, t, J=7.1Hz ), 2.46 (4 H, t, J=7.0Hz ), 2.81 (4 H, t, 
J=7.0Hz ), 3.59 (2 H, s ), 4.1 1 (4 H, q, J=7.1Hz ), 7,20 - 
7.35(5 H,m).] 

[0581] 

Reference Example 166 

3 - [ethyl alcohol (150 ml ) and it melted benzyl (2 -ethoxy 
carbonyl ethylamino ) propionic acid ethyl ester ester (17.8 
g ) in 1 N- hydrochloric acid (60 ml ), 3 hours it agitated 
under hydrogen stream including 1 0% palladium-carbon 
(containing water ) (2.0 g ). concentrated dry solid doing 
reaction mixture under vacuum , 3 - it acquired (2 -ethoxy 
carbonyl ethylamino ) propionic acid ethyl ester ester (12.2 
g ) as colorless oil . <sup>l</sup>H-nmr (200 MHz , 
CDCl<sub>3</sub> );de 1.26 (6 H, t, J=7.1Hz ), 2.50 (4 H, t, 
J=6.6Hz ), 2.90 (4 H, t, J=6.6Hz ), 4.15 (4 H, q, J=7.1Hz ). ] 

[0582] 

Reference Example 167 
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f^;UXXx;i/(18.22g)$7-lrh-h'j;i/(300ml)lC 

h"Jx^;UT5>(35ml)$»P^fc^> 
T(cy^>X;U/tx--/U^P'JK(13.75ml)^;iaT 

;^x5^;^75>'):^□tf/^>^x5^;^x7.x;^(22. 
5g)^jiST. MSlcML 2 B^PbUI if Lfco 

MI±T(c;ilS> JijS$-x5^;u7;u=i-;K200m 

l)(CjtjS> 7K;^TIC 28%±h'J't7Axh^vK(20 



feSS^ttO) 3-(2->5^;U-5-7|-+V-6,7-vtKP-5 

H-t°'J K[2,3-d]t° 'J5v>-8-'r;i/)7^p t°;i->K- 

«Si(16.46g)*»fc. 

'H-NMR(200MHz, DMSO-de) 6 2.44(3H, s), 

2.59(2H, t, J=7.4Hz), 2.63(2H, t, J=7.1Hz), 
3.68(2H, t, J=7.1Hz), 3.84(2H, t, J=7.1Hz), 8. 
47(1H, s), 12.36(1H, brs). 

[0583] 

##^J 168 

3-(2->^^U-5-7|-JrV-6,7-e?tKP-5H-t°'JK[2,3- 
d] t° 'J 5i/>-8-'f ^U):^P i^®(0.8 1 5 

g)^^h7tKP:?7>(20inl)IC^jS, 1-tKP^ 
V'OVh'JTV^-^U-TKftltKO^eg). l-Boc-e 
^7V>(0.62g)&i; l-X5^;U-3-(3-v>f^;U75 
/:^Pe;U)*;U7|?e?-f5K(0.69g)$J!lOx.M;ST 

MET. ?j|^^vU^>f;u^^A^a 



4 -hydroxy -2- methyl pyrimidine -5-carboxylic acid ethyl 
ester it melted (1 8.22 g ) in acetonitrile (300 ml ), after adding 
triethylamine (35 ml ),to under ice cooling it dripped methane 
sulfonyl chloride (13.75 ml ), furthermore 45 min agitated. 

Next, water cooling it did reaction mixture , 3 - dripped (2 
-ethoxy carbonyl ethylamino ) propionic acid ethyl ester ester 
(22.5 g ), resetto room temperature and 2 hours agitated. 

reaction mixture under vacuum in concentration and residue 
you washedextraction and organic layer with saturated saline 
including ethylacetate , driedwith sodium sulfate . 

It melted concentration and residue in ethyl alcohol (200 ml ) 
under vacuum ,to under ice cooling dripped 28% sodium 
ethoxide (20 g ), reset to room temperature and 2 hours 
agitated. 

reaction mixture concentrated dry solid was done under 
vacuum . 

In residue you washed extraction and organic layer with 
saturated saline including ethylacetate , dried with sodium 
sulfate . 

Under vacuum , it concentrated, 1 hour heating and refluxing 
it made residue including6 N- hydrochloric acid (100 ml ). 

pale yellow crystalline 3- (2 -methyl -5-oxo -6, 7-dihydro 
-5H-pyrido [2 and 3 -d ] pyrimidine -8-yl ) propanoic acid one 
hydrochloric acid (16.46 g ) was acquired concentrated dry 
solid after doing the reaction mixture , including acetone . 

<sup>l</sup>H-nmr (200 MHz , DMSO 
-d<sub>6</sub> );de 2.44 (3 H, s ), 2.59 (2 H, t, J=7.4Hz ), 
2.63 (2 H, t, J=7.1Hz ), 3.68 (2 H, t, J=7.1Hz ), 3.84 (2 H, t, 
J=7. IHz ), 8.47 (1 H, s ),1236 (1 H, brs ). 

[0583] 

Reference Example 168 

3 - (2 -methyl -5-oxo -6, 7-dihydro -5H-pyrido [2 and 3 -d ] 
pyrimidine -8-yl ) propanoic acid one hydrochloric acid 
(0.815 g ) in tetrahydroiuran (20 ml ) 6 hours was 
agitatedunder room temperature suspension, 1 
-hydroxybenzotriazole azole monohydrate (0.46 g ), 1 
-Boc-piperazine (0.62 g ) and 1 -ethyl -3- including (3 
-dimethylaminopropyl jpll ) carbodiimide (0.69 g ). 

It concentrated reaction mixture , in residue , it made 
alkalinity with the saturated sodium bicarbonate * water 
including ethylacetate and water, extracted. 

You washed organic layer with saturated saline , dried with 
sodium sulfate . 

Under vacuum , it concentrated, refined residue with 
[shirikagerukaramukuromatogurafii ] (ethylacetate imethyl 
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X 4-[3-(2-P«5^;U-5-7|-+V-6,7-vtKP-5H-eU 
K[2,3-d]e'J5i?>-8-^;/U)3^Pe;l--;U]e^^ 

v>-i-:^;L/7f:>^ tert-:?5';uxxx^Ki.02g)^ 

'H-NMR(200MHz, CDCI3) d 1.48(9H, s), 2, 
70(2H, t, J-7.2HZ), 2.76(2H, t,J=7.0Hz), 3.38- 
3.65(8H, m), 3.77(2H, t, J=7.2Hz), 3.95(2H, 
t, J=7.0Hz),8.70(lH, s). 

[0584] 

##<5iJ 169 

4-[3-(2-yT;u-5-;f+V-6,7-vtKP-5H-e'JK 
[2,3-d]e'J$v>-8--r;U):^Pt";l--7L/]e^^v 

;U7;Uzi-jU(20ml)lc^«l. 7K;1^Tlc^if Uj: 
*<b7K^1blS9^:^hU'^A(0.2g)*J)DK.fco 



x^;U)Tr||MLT.4-[3-(5-tKP^v-2->^;U- 
6,7-vtKP-5H-e'jK[2,3-d]eU^v>-8-^;U) 

:^pe;l-x;u]e^^v>-i-:f3;U/t>>® tert-^^ 

'H-NMR(200MHz, CDCI3) 6 1.47(9H, s), 1. 
70-2.20(2H, m), 2.45(3H, s), 2.72(2H, t, J=7. 
5Hz), 3.35-4.05(12H, m), 4.73(1 H, t, J=3.6H 
z), 7.96(1 H, s). 

[0585] 

##15IJ 170 

3-^^P P:7xy+i/7x'J>(2.2g)^ i^^XT>!U(6 
0mI)(Cj§fi¥. h'jxT;U7^>(1.54ml)^Jn;^/c 
7K;^TIcK>-|f>xyU/1xXjU^pijK(l.94 
g)^iaT.2 B#FBl.MlcmaTlc 2 KFplliitL 

MET. ;1ISLT. N-[3-(3-^PP7xy:^vpx 
xjU]/<>4f>X;U7n>75K(1.65g)^^fe;fit)t 

'H-NMR(200MHz, CDCI3+D2O) 5 6.70-6.95 
(5H, m), 7.00-7.35(3H, m), 7.40-7.65(3H, m), 
7.75-7.86(2H, m). 
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alcohol =10:1 ),crystallization did from diisopropyl ether jpl 1 
and 4 - it acquired [3 - (2 -methyl -5-oxo -6, 7-dihydro 
-5H-pyrido [2 and 3 -d ] pyrimidine -8-yl ) propanoyl ] 
piperazine -1- carboxylic acid t- butyl ester (1.02 g ) as 

colorless crystal . 

<sup>l</sup>H-nmr (200 MHz , CDCl<sub>3</sub> );de 
1 .48 (9 H, s ), 2.70 (2 H, t, J=7.2Hz ), 2.76 (2 H, t, J=7.0Hz ), 
3.38 - 3.65 (8 H, m ), 3.77 (2 H, t. J=7.2Hz ), 3.95(2 H, t, 
J=7.0Hz ), 8.70(1 H,s). 

[0584] 

Reference Example 1 69 

4 - While melting [3 - (2 -methyl -5-oxo -6, 7-dihydro 
-5H-pyrido [2 and 3 -d ] pyrimidine -8-yl ) propanoyl ] 
piperazine -1 - carboxylic acid t- butyl ester (1 .0 g ) in methyl 
alcohol (20 ml ), agitating in the under ice cooling it added 
hydrogenation boron sodium (0.2 g ). 

You reset reaction mixture to room temperature , you 
extracted with ethylacetate 1 hour agitation later, including 
concentration and water. 

After drying organic layer with sodium sulfate , refining 
concentration and the residue with basic 
[shirikagerukuromatogurafii ] (ethylacetate ), 4 - it acquired 
[3 - (5 -hydroxy -2- methyl -6, 7-dihydro -5H-pyrido [2 and 3 
-d ] pyrimidine -8-yl ) propanoyl ] piperazine -1- carboxylic 
acid t- butyl ester (1 .5 g ) as the colorless crystal . 

<sup>l</sup>H-nmr (200 MHz , CDCl<sub>3</sub> );de 
1 .47 (9 H, s ), 1 .70 - 2.20 (2 H, m ), 2.45 (3 H, s ), 2.72 (2 H, 
t, J=7.5Hz ), 3.35 - 4.05(12 H, m ), 4.73 (1 H, t, J=3.6Hz ), 
7.96(1 H,s). 

[0585] 

Reference Example 1 70 

3 -chlorophenoxy aniline it melted (2.2 g ) in ethylacetate (60 

ml ), after adding triethylamine (1 .54 ml ),to under ice cooling 
it dripped benzene sulfonyl chloride (1 .94 g ), 2 hours , 
ftirthermore 2 hours agitated under room temperature . 

In reaction mixture you washed extraction and organic layer 
in order of dilute hydrochloric acid , saturated saline including 
water, dried with sodium sulfate . 

Under vacuum , concentrating, it acquired N- [3 - (3 
-chlorophenoxy ) phenyl ] [benzensuruhonamido ] (1 .65 g ) as 
the colorless oil . 

<sup>l</sup>H-nmr (200 MHz , 

CDCl<sub>3</sub>+D<sub>2</sub>0 );de 6.70 - 6.95 (5 H, 
m ), 7.00 - 7.35 (3 H, m ), 7.40 - 7.65 (3 H, m ), 7.75 -7.86 (2 
H,m). 
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[0586] 
##15>J 171 

3-^PD^xy^vT-'J>(2.2g)$iF^X5^;K6 
Om!)|::;^fS. h'JX5^;U7£>(L54ml)^ JjP^fc 
7K;^T(C;<^>XJU/1>-;U^P«JK(l.26g)$- 

fee 

y^ETs ;I$gLT. N-[3-(3-^Pn7xy^vpx 
-;U]y^>X;U/tx>7SK(2g)^ilfe;ttt»;iKgi!:L 

'H-NMR(200MHz, CDCI3) 5 3,05(3H, s), 6. 
59(1 H, brs), 6.77-6.85(1 H, m), 6.86-7.02(4H, 
m), 7.05-7. 18(1H, m), 7.26(1 H, d, J-8.4Hz), 
7.34(1 H, d, J=8.0Hz). 

[0587] 

172 

3-(2-^T;U-5-:t+V-6,7-vtKP-5H-eUK[2,3- 

d]eu^v>-8->r;u)>^pe;i->^-iS^(2.72g) 

^T-h^tKP:7^>(60ml)[C^;S. h'JXT;U7 
S>(1.4ml). l-t:KP^V^>\/h'J7\/— 
7K*P!^(0.46g).2-75/X5^>U^;U7t>'J>(1.62g) 

&XS i-xT;u-3-(3-i;>5^;u75/:^pe;i/)*;u 
;t5^;-f5K(2.4g)^*D^MaTlc 17 I^Fsllt^^fL 

tZo 

':7P vh^^^^^-(p^xT;u)-efl$^. x-i- 

^Ucky^Sal^bLT 3-(2-y^;U-5-;d-+v-6,7-vt 

KP-5H-e'jK[2,3-d]l=U5v>-8-^;U)-N-(2-^ 

;u/1%g>-4-'r^u-x^;ix):^p/^>75K(2.02g)^ 

'H-NMR(200MHz, CDCI3) 5 2,38-2. 50(6H, 
m), 2.56(3H, s), 2.56-2.76(4H, m), 3.36(2H, 
q, J=5.7Hz), 3.62-3.80(4H, m), 3.73(2H, t, J= 
6.4Hz), 3.98(2H,t, J=6.4Hz), 6.04-6.20(lH, 
m), 8.70(1 H, s). 

[0588] 

##^J 173 

2-^^;i/-7,8-vtKP-6H-e'JK[2,3-d]e'J5v>- 
5-:^->(0.97g)ICh;UX>(10ml)&t(:»t7Ki^K(l 
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[0586] 

Reference Example 171 

3 -chlorophenoxy aniline it melted (2.2 g ) in ethylacetate (60 
ml ), after adding triethylamine (1.54 ml ),to under ice cooling 
it dripped methane sulfonyl chloride (1.26 g ), 2 hours 
agitated. 

In reaction mixture you washed extraction and organic layer 
in order of dilute hydrochloric acid , saturated saline including 
water, dried with sodium sulfate . 

Under vacuum , concentrating, it acquired N- [3 - (3 
-chlorophenoxy ) phenyl ] methane sulfonamide (2 g ) as 
colorless oil . 

<sup>l</sup>H-nmr (200 MHz , CDCl<sub>3<ysub> );de 
3.05 (3 H, s ), 6.59 (1 H, brs ), 6.77 - 6.85 (1 H, m ), 6.86 - 
7.02 (4 H, m ), 7.05 -7.18 (1 H, m ), 7.26 (1 H, d, J=8.4Hz ), 
7.34(1 H, d, J=8.0Hz). 

[0587] 

Reference Example 1 72 

3 - (2 -methyl -5-oxo -6, 7-dihydro -5H-pyrido [2 and 3 -d ] 
pyrimidine -8-yl ) propanoic acid one hydrochloric acid (2.72 
g ) in tetrahydrofuran (60 ml ) 17 hours was agitatedunder 
room temperature suspension and triethylamine (1 .4 ml ), 1 
-hydroxybenzotriazole azole monohydrate (0.46 g ), 2 
-aminoethyl morpholine (1.62 g ) and 1 -ethyl -3- including (3 
-dimethylaminopropyl jpl 1 ) carbodiimide (2.4 g ). 

It concentrated reaction mixture , in residue , it extracted 
including the ethylacetate and water. 

You washed organic layer with saturated saline , dried with 
sodium sulfate . 

Under vacuum , it concentrated, refmed residue with basic 
[shirikagerukaramukuromatogurafii ](ethylacetate ), 
crystallization did from ether and 3 - (2 -methyl -5-oxo -6, 
7-dihydro -5H-pyrido [2 and 3 -d ] pyrimidine -8-yl ) -N- it 
acquired (2 -morpholine -4- yl -ethyl ) propane amide (2.02 
g ) as colorless crystal . 

<sup>l</sup>H-nmr (200 MHz , CDCl<sub>3</sub> );de 
2.38 - 2.50 (6 H, m ), 2.56 (3 H, s ), 2.56 - 2.76 (4 H, m ), 
3.36 (2 H, q, J=5.7Hz ), 3.62 -3.80 (4 H, m ), 3.73 (2 H, t, 
J=6.4Hz ), 3.98 (2 H, t, J=6.4Hz ), 6.04 - 6.20 (1 H, m ), 8.70 
(lH,s). 

[0588] 

Reference Example 1 73 

2 -methyl -7, 8-dihydro -6H-pyrido 3 hours heating and 
refluxing it did in [2 and 3 -d ] pyrimidine -5-on (0.97 g ) 
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ml)^JlPX 3 V^mi}UmM^Ltzo 

fco 

MET. ;l^iL. Sit^v'J:ti>f;i/*^A^PT 
^Sa^B^bLT 8-7-tZ^;U-2-^5^;U-7,8-vtKP-6H 

-e'JK[2,3-d]e'J5v>.5.;i->(0.9g)^SlfeJiga^B 

•H-NMR(200MHz, CDCI3) <5 2.71(3H, s), 2. 
74(3H, s), 2.78(2H, t, J=6.8Hz),4.28(2H, t, J= 
6.8Hz), 9.06(1 H, s). 

[0589] 

##^J 174 

2-7'S>'5"^:7xy— ;K6.26g)St;xh^:?^;u 

T>^-'^A3-vK(0.93g)^ 10%7K^^b:)-h'J 
'^7A7K(100ml)Sl/h;^X>(100ml)ICj§^S, ^ 

(7.05g)^;TaT. MIC 5 B#FBliiltLfco 

iiETIC;i*gL. 2-(2~hP'7x:i>UX;U77- 
;upx-;U7S>(13.5g)^*ife;fttttltLr^l 

'H-NMR(200MHz,CDCl3) (54.29(2H,brs), 6.75> 
6.92(3H,m), 7.10-7.50(4H,m), 8.28(1 H,dd,J=l. 
2,8.0Hz). 

[0590] 

##«IJ 175 

2-(2-xhP7'xXJUX;U7TX;U)7xii>lU7S> 
(2.46g)^e'Jv>(6ml)ICj§g|,lS7KifK(3g)^ 
JlPK. 50 deg C [CiDSTIC 15 ^felJti^f Lfco 

^n^m^m^. ssic. i^^x^;uat;7K^iip 

l&lP^^7Xm:>-hU0A7Kr*7;u*'Jl4i:L 

Ts N-[2-(2-xhP:7xx;ux;U3?Tx;upxX 
;^]T-ba^5K(2.1g)^j|fe$£H^BltLr^ifco 

'H-NMR(200MHz,CDa3)fi2.06(3H,s), 6.71(1 
H,dd,J=l-6,8-0Hz), 7.16-7.65(5H,m), 8.10(lH,b 
rs), 8.30(1 H,dd,J=1.8,8.0Hz), 8.53(lH,d,J=8.0H 
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toluene (10 ml ) and including acetic anhydride (1 ml ). 

In reaction mixture after making alkalinity including sodium 
bicarbonate water , you washedextraction and organic layer 
with saturated saline including ethylacetate , driedwith 
sodium sulfate . 

Under vacuum , it concentrated, refined residue with 
[shirikagerukaramukuromatogurafii ] 
(ethylacetate ), crystallization did from ether and 8 -acetyl -2- 
methyl -7, 8-dihydro -6H-pyrido it acquired [2 and 3 -d ] 
pyrimidine -5 -on (0.9 g )as colorless crystal . 

<sup>l</sup>H-nmr (200 MHz , CDCl<sub>3</sub> );de 
2.71 (3 H, s ), 2.74 (3 H, s ), 2.78 (2 H, t, J=6.8Hz ), 4.28 (2 
H, t, J=6.8Hz), 9.06(1 H,s). 

[0589] 

Reference Example 1 74 

While 2 -amino thiophenol (6.26 g ) and 10% sodium 
hydroxide water (100 ml ) and mehing 
[tetorabuchiruanmoniumuyoojido ] (0.93 g ) in toluene (100 
ml ), agitating under room temperature , it dripped o-fluoro 
nitrobenzene (7.05 g ), ftirthermore 5 hours agitated. 

It extracted reaction mixture with toluene , washed organic 
layer with the saturated saline , dried with sodium sulfate . 

It concentrated under vacuum , 2 - it acquired (2 -nitrophenyl 
sulfanyl ) phenyl amine (13.5 g ) as brown oily substance . 

<sup>l</sup>H-nmr (200 MHz , CDCl<sub>3</sub> );de 
4.29 (2 H, brs ), 6.75 - 6.92 (3 H, m ), 7.10 - 7.50 (4 H, m ), 
8.28(1 H, dd, J=1.2, 8.0Hz). 

[0590] 

Reference Example 175 

2 - It melted (2 -nitrophenyl sulfanyl ) phenyl amine (2.46 g ) 
in pyridine (6 ml ), in 50 deg C 15 hoursit agitated under 
heating including acetic anhydride (3 g ). 

It concentrated reaction mixture , in residue , it made 
alkalinity with the saturated sodium bicarbonate * water 
including ethylacetate and water. 

You washed organic layer with saturated saline , dried with 
sodium sulfate . 

It concentrated under vacuum , crystallization did residue 
from the ether , it acquired N- [2 - (2 -nitrophenyl sulfanyl ) 
phenyl ] acetamide (2.1 g ) as yellow crystal . 

<sup>l</sup>H-nmr (200 MHz , CDCl<sub>3</sub> );de 
2.06 (3 H, s ), 6.71 (1 H, dd, J=1.6, 8.0Hz ), 7.16 - 7.65 (5 H, 
m), 8.10(1 H, brs), 8.30(1 H, dd, J=l. 8, 8.0Hz), 8.53(1 H, 
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z). 

[0591] 
###IJ 176 

N-[2-(2--hP7x-;UXJU7T-;t/):7x-;U]T 

■tr^sK(2.0g)^ 50%y^;u7;uzi-~;U7K(ioomi) 

IC?if5?.l£<b:^;Uv^A(0.39g)&i;«tt»(3.87 

:77~;Upx-Jl/]7-b^^K(1.61g)^||fe$gfa 

'H-NMR(200MHz,CDCl3) d 2.16(3H,s), 4.27(2 
H,s), 6.65-6.80(2H,m), 6.98-7.40(5H,m), 7.92 
(lH,brs), 8.17(lH,d,J=8.0Hz). 

[0592] 

##«»J 177 

2-75y^>-if>f':i-— ;K0.63g)^^5=';U7;H] 
-~;Ki2mi)St; lN-7KM^l::»-hU^A(5ml)IC;^ 
Ms 2-:?^P^-5--hP^:t:?x>(0.94g)^J!lP^. 

ssTic 5 mmwLtzo 

MET. ;iffiL. 5S/^^v'J*y^U:b^A^p-7 
h^^^^>r-(^++^>:i^Mx5^;u=2:i)-em$i. 
^+th><*:y$SB^0ibLT. 2-(5--hPT7|-3'x>- 

2- ^;ux;u^r-;u)7x-;i/75>(o.206g)^ii 

^H-NMR(200MHz,CDCl3) 5 4.38(2H,s), 6.80-6. 
90(3H,m), 7.20-7.40(1 H,m), 7.47(lH,dd,J=1.6, 
7.8Hz), 7.74(lH,d,J=4.4Hz). 

[0593] 

178 

3- 7^-/^>-tf>5':t— ;K0.63g)$>T>'U7;UP 
-;K12ml)&i; lN-7KM{b:J-h'J't7A(5ml)|C5t 
fi?. 2-:?P^-5--hPT:i-37x>(0.94g)^J!]P^. 

M;gTlcl6B#Kit^^Lfco 

S^^x^;i.&t;7K^ ip 
fi&fPi^^7Km:^h'J't7A7KT*T;^*'Jtt<tL 



d, J=8.0Hz ). 
[0591] 

Reference Example 176 

It melted N- [2 - (2 -nitrophenyl sulfanyl ) phenyl ] acetamide 
(2.0 g ) in 50% methyl alcohol water (100 ml ), 2 hours 
heating and refluxing it did calcium chloride (0.39 g ) and 
including iron decimeter (3.87 g ). 

It filtered insoluble matter , concentrated filtrate , in residue , 
itextracted including ethylacetate and water. 

You washed organic layer with saturated saline , dried with 
sodium sulfate . 

Concentrating under vacuum , it acquired N- [2 - (2 -amino 
phenyl sulfanyl ) phenyl ] acetamide (1.61 g ) as yellow 
crystal . 

<sup>l</sup>H-nmr (200 MHz , CDCl<sub>3</sub> );de 
2.16 (3 H, s ), 4.27 (2 H, s ), 6.65 - 6.80 (2 H, m ), 6.98 - 7.40 
(5 H, m ), 7.92(1 H, brs ), 8.17 (I H, d, J=8.0Hz ). 

[0592] 

Reference Example 1 77 

2 -amino benzenethiol methyl alcohol (12 ml ) and it melted 
(0,63 g ) in 1 N- sodium hydroxide (5 ml ), 5 hours itagitated 
under room temperature 2 -bromo -5-nitro thiophene 
including (0.94 g ). 

It concentrated reaction mixture , in residue , it made 
alkalinity with the saturated sodium bicarbonate * water 
including ethylacetate and water. 

You washed organic layer with saturated saline , dried with 
sodium sulfate . 

Under vacuum , it concentrated, refined residue with 
[shirikagerukaramukuromatogurafii ] (hexane .ethylacetate 
=2:1 ),crystallization did from hexane , 2 - it acquired (5 
-nitro thiophene -2- yl sulfanyl ) phenyl amine (0.206 g ) as 
the yellow crystal . 

<sup>l</sup>H-nmr (200 MHz , CDCl<sub>3</sub> );de 
4.38 (2 H, s ), 6.80 - 6.90 (3 H, m ), 7.20 - 7.40 (1 H, m ), 
7.47 (1 H, dd, J-1.6, 7.8Hz ), 7.74(1 H, d, J-4.4Hz ), 

[0593] 

Reference Example 178 

3 -amino benzenethiol methyl alcohol (12 ml ) and it melted 
(0.63 g ) in 1 N- soditim hydroxide (5 ml ), 16 hours itagitated 
under room temperature 2 -bromo -5-nitro thiophene 
including (0.94 g ). 

It concentrated reaction mixture , in residue , it made 
alkalinity with the saturated sodium bicarbonate * water 
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MET. mmu ss^v'j*yyu*^A^7PT 

2- ^;ux;u:7T-;u):7x-;u75>(0.887g)^JI 

^H-NMR(200MHz,CDCl3) <5 3.79(2H,s), 6.64-6. 
92(3H,m), 6.95(1 H,d,J=4.4Hz), 7.18(lH,dd,J=7. 
6,8.0Hz), 7.77(1 H,d,J=4.4Hz). 

[0594] 

179 

3- ->PPK>-tf>^^—;U(0.58g)*>5';U7;U=l 
-;K12ml)St; lN-7K^<b'tKU'^A(5ml)fCi§ 

^!?. 2-:?p^-5--hP^7h:7x>(o.94g)^Ap^. 

;m^L. S/^^v'J:tiy>iU:b^A>7PT 
hy^7>r-(^^+^>:P^X^;U=4:l)-e3p|SL 

2-(3-'i7PP:7x-;ux;i/:77-;u)-5--hP5' 
;j-7x>(0.99g)^llfe}fiJK!t^O<!:LT^#fco 

•H-NMR(200MHz,CDCl3) 5 7.07(1 H,d,J=4.4H 
z), 7.30-7 .42(4H,m), 7.82(lH,d,J=4.4Hz). 



[0595] 
##^J 180 

2-(3-^PP3^x-yUX;U37r-yU)-5-^hPT7h7 
x>(0.99g)^ 90%^7X^h^tKP7^>(50ml) 
ICii<??.^^b:tlJl.v^A(0.222g)ai;i5tl»(0.46 

MET(C;i$gLT. 5-(3-^P P7^xx;ux;U7t 
x;U)5^:t3?x>-2->r;U7S>(0.4g)^#life;a 

' H-NMR(200MHz,CDCl3) 5 4.05(2H,s), 6.13(1 
H,d,J=3.6Hz), 6.9(lH,d,J=3.6Hz), 7.00-7.25(4 
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including ethylacetate and water. 

You washed organic layer with saturated saline , dried with 
sodium sulfate . 

Under vacuum , it concentrated, refined residue with 
[shirikagerukaramukuromatogurafii ] (hexane lethylacetate 
=2:1 ),crystallization did from hexane , 2 - it acquired (5 
-nitro thiophene -2- yl sulfanyl ) phenyl amine (0.887 g ) as 
the yellow crystal . 

<sup>l</sup>H-nmr (200 MHz , CDCl<sub>3</sub> );de 
3.79 (2 H, s ), 6.64 - 6.92 (3 H, m ), 6.95 (1 H, d, J=4.4Hz ), 
7.18 (1 H, dd, J-7.6, 8.0Hz ), 7.77 (1 H, d, J=4.4Hz ). 

[0594] 

Reference Example 179 

3 -chlorobenzene thiol methyl alcohol (12 ml ) and it melted 

(0.58 g ) in 1 N- sodium hydroxide (5 ml ), 3 hours itagitated 
under room temperature 2 -bromo -5 -nitro thiophene 
including (0.94 g ). 

It concentrated reaction mixture , in residue , it made 
alkalinity with the saturated sodium bicarbonate * water 
including ethylacetate and water. 

You washed organic layer with saturated saline , dried with 
sodium sulfate . 

Under vacuum , it concentrated, refined residue with 
[shirikagerukaramukuromatogurafii ] (hexane :ethylacetate 
=4 : 1 ), 2- (3 -chlorophenyl sulfanyl ) - 5 -nitro thiophene it 
acquired (0.99 g ) as yellow oil . 

<sup>l</sup>H-nmr (200 MHz , CDCl<sub>3</sub> );de 
7.07 (1 H, d, J=4.4Hz ), 7.30 - 7.42 (4 H, m ), 7.82 (1 H, d, 
J=4.4Hz ). 

[0595] 

Reference Example 1 80 

2 - (3 -chlorophenyl sulfanyl ) - 5 -nitro thiophene it melted 
(0.99 g ) in 90% water-containing tetrahydrofuran * (50 ml ), 
6 hours heating and refluxing it did calcium chloride (0.222 
g ) and including iron decimeter (0.46 g ). 

It filtered insoluble matter , concentrated filtrate , in residue , 
itextracted including ethylacetate and water. 

You washed organic layer with saturated saline , dried with 
sodium sulfate . 

Concentrating under vacuum , 5 - it acquired (3 -chlorophenyl 
sulfanyl ) thiophene -2- ylamine (0.4 g ) as the reddish brown 
oil. 

<sup>l</sup>H-nmr (200 MHz , CDCl<sub>3</sub> );de 
4.05 (2 H, s ), 6.13 (1 H, d, J-3.6Hz ), 6.9 (1 H, d, J=3.6Hz ), 
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H,m). 
[0596] 

181 

;U(10ml)&i;h'JX5^;U75>(l,6ml)IC;^fi?.o- 

:7jU7|-;u--hn/<>-tf>(i.55g)Sj!inx.. MT 

MET. imL. SS^v'J*y;u^)^A^P7 
^^■^ly^^m^mitLX. 2-(2--hP:7x- 

'H-NMR(200MHz,CDCl3) 5 6.96(1 H,dd,J-l. 4,8. 
4Hz), 7.15-7.35(2H,m), 7.30-7.50(2H,m), 7.67 
(lH,dd,J=1.4,5.4Hz), 8.26(1 H,dd,J=1.4,8.4Hz). 

[0597] 

182 

2-(2-z:ha7'x-;UX;U3?T-;b)^^7x>((1.6 
3g)^ 80%y5'>l/T;U=l— Jlx7K(100ml)(Cjg^, 

t^^b:^;uv^A(0.39g)&i;i**»(i.95g)^JD^. 
>-2->r^ux;u:7r~;u):7i-;i/75>(i.4g)^^ 

fe;4t^1^i:LT^#fco •H-NMR(200MHz,CDC13) 
<54.32(2H,s), 6.62-6.77(2H,m), 6.92-6.99(1 H, 
m), 7.10-7.20(2H,m), 7.22-7.32(lH,m), 7.36-7. 
45(1 H,m).) 

[0598] 

##^J 183 

4-yh^V^>v;UT5>(7.72g. 56.3mmol)(DX 

^y-;u?§;'«(50mi)lc7^'j;u^x^;u(6.20g) 



>v;i/)-/8-7^x>x5^;U(9.6lg)^ffi7|--f;i/«S: 



7.00 - 7.25 (4 H, m ). 
[0596] 

Reference Example 181 

2 -mercapto thiophene methyl alcohol (10 ml ) and it melted 
(1 .16 g ) in triethylamine (1 .6 ml ), 5 hours itagitated under 
room temperature including o-fluoro -nitrobenzene (1.55 g ). 

It concentrated reaction mixture , in residue , it made 
alkalinity with the saturated sodium bicarbonate * water 
including ethylacetate and water. 

You washed organic layer with saturated saline , dried with 

sodium sulfate . 

Under vacuum , it concentrated, refined residue with 
[shirikagerukaramukuromatogurafii ] (hexane : ethylacetate 
=8:1 ),crystallization did from hexane , 2 - it acquired (2 
-nitrophenyl sulfanyl ) thiophene (1.7 g ) as the yellow 
crystal . 

<sup>l</sup>H-nmr (200 MHz , CDCl<sub>3</sub> );de 
6.96 (1 H, dd, J=1.4, 8.4Hz ), 7.15 - 7.35 (2 H, m ), 7.30 - 
7.50 (2 H, m ), 7.67 (1 H, dd, J=1.4, 5.4Hz ), 8.26(1 H, dd, 
J=1.4, 8.4Hz). 

[0597] 

Reference Example 1 82 

2 - It mehed (2 -nitrophenyl sulfanyl ) thiophene (1.63 g ) in 
80% methyl alcohol water (100 ml ), 3 hours heating and 
refluxing it did calcium chloride (0.39 g ) and including iron 
decimeter (1.95 g ). It filtered insoluble matter , concentrated 
filtrate , in residue , itextracted including ethylacetate and 
water. You washed organic layer with saturated saline , dried 
with sodium sulfate . Concentrating under vacuum , 2 - it 
acquired (thiophene -2- yl sulfanyl ) phenyl amine (1 .4 g ) as 
the colorless oil . <sup>l</sup>H-nmr (200 MHz , 
CDCl<sub>3</sub> );de 4.32 (2 H, s ), 6.62 - 6.77 (2 H, m ), 
6.92 - 6.99 (1 H, m ), 7.10 - 7.20 (2 H, m ),7.22 - 7.32 (1 H, 
m), 7.36-7.45(1 H,m).) 

[0598] 

Reference Example 1 83 

4 -methoxy benzylamine ethyl aery late (6.20 g ) was dripped 
to ethanol solution (50 ml ) of (7.72 g, 56.3mmol ). 



mixture 19 hours was agitated with room temperature . 

Under vacuum , it concentrated reaction mixture , N- (4 
-methoxy benzyl ) - the;be-alanine ethyl it acquired (9.61 g ) 
as crude oil . 
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[0599] 
##^J 184 

4-^pa-2-p<^;u-5-e'J5v>:ti;ix/tN>^x^;L/ 

(2.18g. 10.9mmol).N-(4-^h4rV^>v;U)-y3- 
T^->x?^>!^(3.50g)&^;j^K:^KU'!7A(^27 
g)^x^y-;K50ml)ICjl^^1J-.90 deg C "C 

1.5 ^rsmnuzo 

?l^ife^7K(100mlX2)&U^fiaft:t^7k(50ml) 

2:l)-e)flSL.4-[N-(3-Xh+v-3-^+V^Pe 
;U).N-(4->fh^V^>v;U)7^/]-2->T;U-5-e 
•JSv>*;i.7K>^x^;U(4.l5g)^^fe:<->r;u<!: 
LXmtzo 

'H-NMR(200MHz,CDCl3) 8 1.23(3H,U=7.2Hz), 
1.28(3H,t,J=7.0Hz), 2.54(3H,s), 2.64(2H,U=7. 
IHz), 3.72(2H,U=7.1Hz), 3.79(3H,s), 4.09(2H, 
q,J=7.1Hz), 4.24(2H,q,J=7.1Hz), 4.65(2H,s), 6. 
83(2H,d,J=8.4Hz), 7.12(2H,d,J=8.4Hz), 8.53(1 
H,s). 

[0600] 

##15IJ 185 

7Kll<b:^hU't'A(60%:0.45g)^X^y— ;U(20m 
l)lcig<g$-tt. ^hh'J'^Axh+vKx^/-;!/;^ 
i^^iSSL. 4-[N-(3-Xh^v-3-;*-^V3^Pt= ;u) 
-N-(4-^h+S/^>v;U)75y]-2--><5^;U.5-eU5 
v>:^;U7t?>^X^;U(4.13g. 10.3mmol)(DX^ 
/-;U}§J^(30ml)(C;*gTL/co 

;l^it^^ 90 deg C 15 ^fj^mnLtzo 

^#btlfc[l^*^7K(75ml)lcSS^iJ:. KK^ffl 

;l^JKg^;lilL. 5-tKP+v-8-(4-^ 
h^i/^>i?;u)-2.^^;u-7,8-vtKpeuK[2.3. 
d]e'JSv>-6-:^;U7K>Kx^jU(3.09g)^ltfe 

mpll2-115 deg C. 
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this compound above this without refining it used for 
foUowingreaction. 

[0599] 

Reference Example 1 84 

4 -chloro -2- methyl -5-pyrimidine carboxylic acid ethyl (2.18 
g, 10.9mmol ), N- (4 -methoxy benzyl ) - the;be -alanine ethyl 
(3.50 g ) and mixing sodium carbonate (1 .27 g )to ethanol (50 
ml ), 1.5 hours it agitated with 90 deg C. 

reaction mixture was concentrated under vacuum , 
ethylacetate (300 ml ) was added, 

mixture water (100 ml X 2 ) and was washed with saturated 
saline (50 ml ). 

organic layer was dried with anhydrous magnesium sulfate . 

Under vacuum , it removed solvent , refined residue with 
[shirikagerukaramukuromatogurafii ](hexane : ethylacetate 
=3:1 *2:1 ), 4 - [N- (3 -ethoxy -3- oxo propyl ) -N- (4 
-methoxy benzyl ) amino ] - 2 -methyl -5-pyrimidine 
carboxylic acid ethyl it acquired (4.15 g ) as brown color oyl . 

<sup>l</sup>H-nmr (200 MHz , CDCl<sub>3</sub> );de 
1.23 (3 H, t, J-7.2HZ ), 1.28 (3 H, t, J=7.0Hz ), 2.54 (3 H, s ), 
2.64 (2 H, t, J=7.1Hz ), 3.72 (2 H, t, J=7.1Hz ), 3.79 (3 H, 
s ),4.09 (2 H, q, J=7.1Hz ), 4.24 (2 H, q, J=7.1Hz ), 4.65 (2 H, 
s ), 6.83 (2 H, d, J=8.4Hz ), 7. 12 (2 H, d, J=8.4Hz ), 8.53 (1 
H,s). 

[0600] 

Reference Example 1 85 

Melting sodium hydride (60%: 0.45 g ) in ethanol (20 ml ), 
you adjusted sodium ethoxide ethanol solution , 4 - [N- (3 
-ethoxy -3- oxo propyl ) -N- (4 -methoxy benzyl ) amino ] -2 
-methyl -5-pyrimidine carboxylic acid ethyl dripped to 
ethanol solution (30 ml ) of (4.13 g, lO.Bmmol ). 

mixture 1 5 min was agitated with 90 deg C, 

After air cooling , it filtered reaction mixture , washed with 
ethanol of the trace . 

Suspension doing solid which it acquires in water (75 ml ), 
itneutralized making use of acetic acid . 

It filtered mixture , dried, 5 -hydroxy -8- (4 -methoxy benzyl ) 
- 2 -methyl -7, 8-dihydro pyrido it acquired the[2 and 3 -d ] 
pyrimidine -6-carboxylic acid ethyl (3.09 g ) as yellow 
crystal . 

mpll2-115deg C. 
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Ttm'A^W. Ci9H2,N3 

04-l.lH20«i:LT 



elemental analysis values 

C<sub> 1 9</sub>H<sub>2 1 </sub>N<sub>3</sub>0<sub>4</sub>* 1 . 1 H<sub>2</sub>0 
doing 



Calcd:C,60.82;H,6.23;N,n.20, 

Found:C,60.63;H,5.86;N,l 1.08. 

*H-NMR(200MHz,CDCl3,keto:enol=3 : 1 ) 5 1 .2 1 
(0.75H,t,J=6.8Hz), 1.28(2.25H,t,J=7.2Hz), 2.50 
(2.25H,s), 2.60(0.75H,s), 3.81(3H,s), 4.23(2H, 
q,J=7,lHz), 4,28(2H,s), 4.74(1.5H,sX 4.90(0.5 
H,br), 6.85-6.91 (2H,m), 7.20-7,23(2H,m), 8.35 
(0.75H,s), 8.77(0.25H,s), OH l±|^|^LTl^3ti: 
LN.lR(KBr)1669,1634,1551, 1512,1404,1381, 135 
4,1304,1275,1248,1223cm"\ 



[0601] 
##«»J 186 

5-tKP+V-8-(4-yh+v^>v;U)-2-pt5";U-7,8 

-vtKpe'JK[2,3-d]e'JSv>-6-:t);U7K>^x 

^;U(2.94g. 8.27mmol)^ 6 *l^i^K(28nil)(rJ§ 
P^F#. from^m 1.5 B#rajPiail3iELfco 

KJtm^^^o deg ciiymitth'j^j^^m 

7K(75ml)^J!)a^. S^^X^;U(200ml+50ml x 2) 

^ P ^ h</^y>(-(^=^-^y:mm:x^^)\^^l : 1 ^ 
B^Kx^^U:X^y-;U-20:l)r*)fimL. 8-(4-;«h 
^v><>v;U)-2-^^>iU-7,8-vtKPe'JK[2,3-d] 
e'JSv>-5(6H)-:i->(1.77g)^«lfe^iSfB(tLT 

mp79-81 deg C. 
Ttm^ViW. C,6H,7N302 tLX 



Calcd:C,67.83;H,6.05;N,14.83. 

Found:C,67.87;H,6.01;N, 14.86. 

'H-NMR(200MHz,CDCl3) S 2.58(3H,s), 2.65(2 
H,t,J=7.1Hz), 3.51(2H,t,J=7.1Hz), 3.81(3H,s), 
4.90(2H,s), 6.85-6.90(2H,m), 7.22-7.27(2H,m), 
8.73(lH,s). 

[0602] 

##««J 187 



Calcd:C, 60.82;H, 6.23;N, 11.20. 

Found:C, 60.63;H, 5.86;N, 1 1.08. 

<sup>l</sup>H-nmr (200 MHz , CDCl<sub>3</sub>, 
keto:enol=3:l );de 1.21 (0.75 H, t,J=6.8Hz), 1.28 (2.25 H, t, 
J=7.2Hz ), 2.50 (2.25 H, s ), 2.60 (0.75 H, s ), 3.81 (3 H, s ), 
4.23 (2 H, q, J=7. IHz ),4.28 (2 H, s ), 4.74 (1 .5 H, s ), 4.90 
(0.5 H, br ), 6.85 - 6.91 (2 H, m ), 7.20 - 7.23 (2 H, m ), 8.35 
(0.75 H, s ),8.77 (0.25 H, s ), as for OH identification the.IR 
which has not been done(KBr ) 1669, 1634, 1551, 1512, 
1404, 1381, 1354, 1304, 1275 and 1248, 1223 cm 
<sup>-l</sup>. 

[0601] 

Reference Example 186 

5 -hydroxy -8- (4 -methoxy benzyl ) - 2 -methyl -7, 8-dihydro 
pyrido melting [2 and 3 -d ] pyrimidine -6-carboxylic acid 
ethyl (2.94 g, 8.27mmol ) in 6 normal hydrochloric acid (28 
ml ), 1 .5 hours heating and refluxing it did mixture . 

reaction mixture was neutralized with 0 deg C making use of 
sodium hydroxide . 

Including water (75 ml ), it extracted with ethylacetate (200 
ml +50mlX2). 

organic layer was dried with anhydrous magnesium sulfate . 

Under vacuum , it removed solvent , refined residue with 
[shirikagerukaramukuromatogurafii ](hexane : ethylacetate 
=l:l*ethylacetate :ethanol =20:1 ), 8 - (4 -methoxy benzyl ) - 
2 -methyl -7, 8-dihydro pyrido [2 and 3 -d ] pyrimidine -5 (6 
H ) -on it acquired (1 ,77 g ) as the colorless crystal . 



mp79-81degC. 

elemental analysis values 

C<sub>l 6</sub>H<sub>l 7<;/sub>N<sub>3</sub>0<sub>2</sub> 
doing 

Calcd:C, 67.83;H, 6.05;N, 14.83. 
Found:C, 67.87;H, 6.01 ;N, 14.86. 

<sup>l</sup>H-nmr (200 MHz , CDCl<sub>3</sub> );de 
2.58 (3 H, s ), 2.65 (2 H, t, J=7.1Hz ), 3.51 (2 H, t, J=7.IHz ), 
3.81 (3 H, s ), 4.90 (2 H, s ), 6.85 - 6.90(2 H, m ), 7.22 - 7.27 
(2 H,m), 8.73(1 H,s). 

[0602] 

Reference Example 1 87 
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8-(4-yh+V'<>vyU)-2-y5^;U-7,8-vtKnt°'J 
K[2,3-d]e'J5v>-5(6H)-7|->(1.08g.3.81mmol) 
&U6mMiMk{n.0ml)(Dm-^^t:\O5 deg C 

i^^X5^;U(300ml+100ml x 3)15-14 iULfco 

i^^X^yU:X'St/-Jl.=20:l)-efflML. ^blcW 
t°'J K[2,3-d] t° ij 5v>-5(6H)-^>(0.41g)$||fe 

mp240-242 deg CC^'^g?). 

•H-NMR(200MHz,CDC13) 6 2.55(3H,s), 2.74(2 
H,t,J=7.1Hz), 3.70(2H,td,J=7.1,2.3Hz), 5.93(1 
H,br), 8.76(lH,s). 

[0603] 

188 

2-yTJU-7,8-vtKneUK[2,3-d]e'JSv>-5(6 
H)-:^>(150mg. 0.92mmol). ^b-f >^(150m 
g)> m^:'3'J'^A(300mg). /^^v'^AIKlSmg) 
St; 10%/^^v'^A-^^(45mg)$7K(3.0ml)(C 
S^^ti:. 21.5 B#rBl*Plft^3itLfco 

;15«^PK-e4^fPLfc(pH=6)o 

7Kli^iS^b:^h'J'^AT*l&fPlcL<7□P/1-W^A(5 

Omlx5)TrtttilLfco 

}§Ji^Ml±T. i§iL.2.>^;ueUK[2,3-d]e 
'JSv>-5(8H)-:i->(80mg)^ffl;iiJ||fe|iH*<!:L 

ffll^fco 

*H-NMR(200MHz,DMSO-d6)<52.67(3H,s), 6.17 
(lH,d,J=7.6Hz), 7.94(lH,d,J=7.8Hz), 9.22(1H, 
s), 1 2.24(1 H,br). 

[0604] 

##0"] 189 

2->f^;ue'JK[2,3-d]e'J£v>-5(8H)-7|->(370 
mg.2.30mmol)&i;:4-+i/:^1b*J>(7.5ml)$';I 
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8 - (4 -methoxy benzyl ) - 2 -methyl -7, 8-dihydro pyrido [2 
and 3 -d ] pyrimidine -5 (6 H ) -on (1.08 g, 3.81mmol ) and 
mixture of 6 normal hydrochloric acid (12.0 ml ) 24 hours 
was agitated with 105 deg C. 

You poured reaction mixture to saturated sodium bicarbonate 
* aqueous solution , with sodium chloride made the saturated . 

It extracted with ethylacetate (300 ml +100ml X 3 ). 

organic layer was dried with anhydrous magnesium sulfate . 

Under vacuum , it removed solvent , refined residue with 
[shirikagerukaramukuromatogurafii ](hexane : ethylacetate 
=l:l*ethylacetate rethanol =20:1 ), ftirthermore did 
recrystallization with ethylacetate , 2 -methyl -7, 8-dihydro 
pyrido [2 and 3 -d ] pyrimidine -5 (6 H )-on it acquired (0.41 
g ) as yellow crystal . 

mp240-242deg C (Disassembly). 

<sup>l</sup>H-nmr (200 MHz , CDCl<sub>3</sub> );de 
2.55 (3 H, s ), 2.74 (2 H, t, J=7,lHz ), 3.70 (2 H, td, J=7.1, 
2.3Hz ), 5.93 (1 H, br ), 8.76 (1 H, s ). 

[0603] 

Reference Example 1 88 

2 -methyl -7, 8-dihydro pyrido [2 and 3 -d ] pyrimidine -5 (6 
H ) -on (150 mg , 0.92mmol ), maleic acid (150 mg ), 
potassium carbonate (300 mg ), the palladium black (15 mg ) 
and mixing 10% palladium -carbon (45 mg ) to water (3.0 
ml ), 21 .5 hours heating and refluxing it did. 

It made alkalinity after air cooling , making use of sodium 
hydroxide , filtered catalyst , excluded. 

filtrate was neutralized with acetic acid (pH ==6 ). 

With sodium chloride it designated water layer as saturated 
and extracted with chloroform (50 ml X 5 ). 

organic layer was dried with anhydrous magnesium sulfate . 

Under vacuum , it removed solvent , 2 -methyl pyrido [2 and 

3 -d ] pyrimidine -5 (8 H ) -on it acquired (80 mg ) roughly as 
pale yellow solid . 

this compound above this without refining it used for 
foHowingreaction. 

<sup>l</sup>H-nmr (200 MHz , DMSO 
-d<sub>6</sub> );de 2.67 (3 H, s ), 6.17 (1 H, d, J=7.6Hz), 
7.94 (1 H, d, J=7.8Hz ), 9.22 (1 H, s ), 12.24 (1 H, br ). 

[0604] 

Reference Example 1 89 

2 -methyl pyrido [2 and 3 -d ] pyrimidine -5 (8 H ) -on (370 
mg , 2.30 mm ol ) and mixing phosphorous oxychloride (7.5 
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Ms-e 1.5 mmnuzo 
Rftm-^mzyK'^ 0 deg c -cjjp^, fkm^M 

[2,3-d]e 'J 5i?>(3 1 9mg)$«lfe@(*i:L-C# 

'H-NMR(200MHz,CDCl3) 5 3.01(3H.s), 7.60(1 
H,t,J=5.2Hz), 9.12(lH,d,J=4.8Hz), 9.74(lH,s). 



[0605] 

190 

:^pt°;!t--h'j;Kioog. i.82moi)0)x^y— ;u(i 

50nil)ji;"iSlC^^:tfX(|^I 150g)^ 0 deg C TrPJC 

0 deg c T;w<mwLtz^.m}^vm 

MET. ItJSLfc, 

#b;h.fc^b^!|^$x^y-^U(400mi)lcejS$ 
■y:,T>^-7**X^ 0 deg C -C 1 msmWL 

;u-x^y-;u(3:i)-ej5t;f :^Pt°:i-75v>^ 
K^(l30g)^afe@^*:tLr^#fco 

'H-NMR(200MHz,DMSO-d6) 51.1 7(3H,t,J=7.7 
Hz), 2.41(2H,q,J=7.5Hz), 8.80(2H,brs), 9.13(2 
H.brs). 

[0606] 

191 

20%:M-'J'l7AxK+vKx^y— iS(659g) 
lcxhJFi^p<5^b>-7P>KvXf^;i.(209g)&i; 
:^PI=^T5i;>ti^JS(102g.966mmol)^0 de 

g c r*ip^fco 

;S^!fe^MaTMI$FBl^^*Lf=^.90 deg CT* 



2003-11-11 

ml ), 1.5 hours it agitated with room temperature . 

It added ice to reaction mixture with 0 deg C, neutralized with 
the saturated sodium bicarbonate * aqueous solution . 

Including water, it extracted with ethylacetate (100 ml +50ml 
X4). 

organic layer was dried with anhydrous sodium sulfate . 

Under vacuum , it removed solvent , refined residue with 
[shirikagerukaramukuromatogurafii ](hexane : ethylacetate 
=l:l*ethylacetate ), 5 -chloro -2- methyl pyrido it acquired [2 
and 3 -d ] pyrimidine (319 mg ) as colorless solid . 

<sup>l</sup>H-nmr (200 MHz , CDCl<sub>3</sub> );de 
3.01 (3 H, s ), 7.60 (1 H, t, J=5.2Hz ), 9.12 (1 H, d, J=4.8Hz ), 
9.74 (lH,s). 

[0605] 

Reference Example 190 

In ethanol (150 ml ) solution of propionitrile (100 g, 
1.82mol ) hydrochloric acid gas (Approximately 150 g ) was 
blown with 0 deg C. 

mixture after agitating for a while with 0 deg C, overnight 
stirring was donewith room temperature . 

Under vacuum , it concentrated reaction mixture , it agitated 
for a whileincluding ether . 

It filtered white solid which it precipitated, washed with 
ether ,under vacuum , dried. 

Suspension doing compound which it acquires in ethanol (400 
ml ),while 1 hour agitating ammonia gas with 0 deg C, it 
blew. 

It filtered reaction mixture , washed with ethanol of trace . 

Under vacuum , it concentrated filtrate , it washed crystal 
whichwas precipitated with ether -ethanol (3:1), it acquired 
propio amidine acetate (130 g ) as the white solid . 

<sup>l</sup>H-nmr (200 MHz , DMSO 
-d<sub>6</sub> );de 1.17 (3 H, t, J=7,7Hz ), 2.41 (2 H, q, 
J=7.5Hz ), 8.80 (2 H, brs ), 9.13 (2 H, brs ). 

[0606] 

Reference Example 191 

[etokishimechirenmaron ] acid diethyl (209 g ) and propio 
amidine acetate (102 g, 966mmol ) was added to 20% sodium 
ethoxide ethanol solution (659 g ) with 0 deg C. 

mixture with room temperature I hour after agitating, 4 hours 
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^u^BtLxmtzo 

mlx3)-eftaiL/ro 

^mmmymm-^'f^^iy^M^v^mLfz. 

5^;u-x-i^;u-egfe;f L. 2-xT;u-4-tKn+v- 
5-euSv>*;U7f5>Kx^;U(33g)^»ffel|gg 

^tt:175go 
mpl73 deg C. 

Ttmi^^M C9H,2N203 tLX 



Calcd:C,55.09;H,6.16;N,14.28. 

Found:C,55.10;H,5.99;N,14.37. 

'H-NMR(200MHz,CDCl3) 8 1.38(6H,t,J=7.3Hz), 
2.83(2H,q,J=7.6Hz), 4.38(2H,q,J=7.1Hz), 8.74 
(lH,s), OH (i[5lSLTl^^^^L^.IR(KBr)1750,165 
1,1584,1493,1285,1223,1 1 75, 11 5 7,1 073cm ^ 



[0607] 

192 

l,3-v-hP^>-tf>(27.25g. 162mmol). 4-^P 
□ 7xy-;K2 1 .9g)&i;^^*'J ^ A(24.6g)^ 
DMF(500ml)ICjl^$-t^. 150 deg C X 12.5 B# 
fB^^nUzo 

RJ^sM^m^i^KTs ;BiSSL. PS|x5^>U(i.3i) 

;I^J^^7K(600ml+400mlx5). 1 m^y^mti- 
h'J'^7ix7K}i;'«(200ml). ISffi^S:>-K'J ^ A* 
Jt;'S(200ml). 7K(400mlx2)&t;iSfP^tg7K(20 
Oml)-e^;f Lfco 
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was agitatedwith 90 deg C. 

reaction mixture was concentrated under vacuum , ether (600 
ml ) was added. 

mixture 6 hours after agitating, was filtered with room 
temperature . 

It dried solid which it acquires, it neutralized with acetic acid 
including water (600 ml ), 

mixture ovemight stirring was done with room temperature . 

It filtered crystal which it precipitated, dried, 2 -ethyl -4- 
hydroxy -5-pyrimidine carboxylic acid ethyl itacquired (142 
g ) as colorless crystal . 

Under vacuum , it concentrated filtrate somewhat, extracted 
with ethylacetate (1 l+500ml X 3 ). 

organic layer was dried with anhydrous magnesium sulfate . 

Under vacuum , it removed solvent , it washed crystal which 
wasprecipitated with ethylacetate -ether , 2 -ethyl -4- hydroxy 
-5-pyrimidine carboxylic acid ethyl it acquired (33 g ) as 
colorless crystal . 

total :175g. 

mpl73deg C. 

elemental analysis values 

C<sub>9</sub>H<sub>12</sub>N<sub>2</sub>0<sub>3</sub> 
doing 

Calcd:C, 55.09;H, 6.16;N, 14.28. 
FoundrC, 55.10;H, 5.99;N, 14.37. 

<sup>l</sup>H-nmr (200 MHz , CDCl<sub>3</sub> );de 
1.38 (6 H, t, J=7.3Hz ), 2.83 (2 H, q, J=7.6Hz ), 4.38 (2 H, q, 
J=7.1Hz ), 8.74 (1 H, s ), as for OH the identification the.IR 
which has not been done (KBr ) 1750, 1651, 1584, 
1493,1285, 1223, 1175, 1157 and 1073 cm<sup>-l</sup>. 

[0607] 

Reference Example 192 

1 and 3 -dinitrobenzene (27.25 g, 162mmol ), 4 -chlorophenol 
(21 .9 g ) and mixing potassium carbonate (24.6 g ) to DMF 
(500 ml ), 12.5 hours it agitated with 150 deg C. 

reaction mixture was concentrated under vacuum , 
ethylacetate (1.31) was added. 

mixture water (600 ml +400ml X 5 ), 1 normal sodium 
hydroxide aqueous solution production liquid (200 ml ), 
saturated sodium carbonate aqueous solution (200 ml ), water 
(400 ml X 2 ) and waswashed with saturated saline (200 ml ). 
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'H-NMR(200MHz,CDCl3) d 6.97-7.04(2H,m), 
7.29-7.42(3H,m), 7.51{lH,t,J=8.1Hz), 7.79(1H, 
t,J=2.2Hz), 7.94{lH,ddd,J=8.2,2.1 ,0.9Hz). 



[0608] 

193 

4-^pp:7x-;u 3--hP:7x-;u x— x>/K38. 

4g. 154mmol). tMlb^JUv'^? A(8.54g)Stf^ii 
7U^(51.6g)^ 85%X^y-;U(400ml)IC;l^^ 
•^s95 deg Cr*2.5B#rBl^is^Lfco 

L.it^x5^;U(l.51)jjD^fco 

jI'&I^D^^KCSOOmWOOml x 4)S.i;taft:ftlS7K 
(150ml)Tfgfe;fLfco 

^P^h<f^7-<-(^++>->:PMx^;U=6:l)-e 
ffiML. 3-(4-^PP7x/^v)7-'J>(27.2g)^ 

*H-NMR(200MHz,CDCl3) 5 3.70(2H,brs), 6.30- 
6.46(3H,m), 6.91-6.98(2H,m), 7,10(lH,t,J=7.8H 
z), 7.23-7.3 l(2H,m). 

[0609] 

##15»J 194 

4-tKP^5/-5-eU5v>*;U7K>^X^;U(12,7 

g. 75.5mmol)i:hUX^;U7S>(10.5ml)^;g^ 
^1^.:i-+V±S1bU>(ll5g)$ 0 deg C V1]UX 

J5JS:?i^!t^^;mETs ;lffiL. ^p P7fK;uA(40 
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It dried organic layer with anhydrous magnesium sulfate , 
treated with activated carbon . 

Under vacuum , it removed solvent , 4 -chlorophenyl 3- 
nitrophenyl ether jpl 1 it acquired (38.4 g )roughly as brown 
color oyl . 

this compound above this without refining it used for 
followingreaction. 

<sup>l</sup>H-nmr (200 MHz , CDCl<sub>3</sub> );de 
6.97 - 7,04 (2 H, m ), 7.29 - 7.42 (3 H, m ), 7.5 1 (1 H, t, 
J=8.1Hz ), 7.79 (1 H, t, J=2.2Hz ), 7.94(1 H, ddd, J=8.2, 2.1, 
0.9Hz). 

[0608] 

Reference Example 193 

4 -chlorophenyl 3- nitrophenyl ether jpl 1 (38.4 g, 1 54mmol ), 
calcium chloride (8.54 g ) and mixing reduced iron (51.6 g ) 
to 85% ethanol (400 ml ), 2.5 hours it agitated with 95 deg C. 

It filtered making use of celite , under vacuum , concentrated 
the filtrate , ethylacetate (1.5 1 ) added. 

mixture water (500 ml +300ml X 4 ) and was washed with 
saturated saline (150 ml ). 

organic layer was dried with anhydrous magnesium sulfate . 

Under vacuum , it removed solvent , refined residue with 

[shirikagerukaramukuromatogurafii ](hexane : ethylacetate 
=6: 1 ), 3 - it acquired (4 -chlorophenoxy ) aniline (27.2 g ) as 
orange oyl . 

<sup>l</sup>H-nmr (200 MHz , CDCl<sub>3<ysub> );de 
3.70 (2 H, brs ), 6.30 - 6.46 (3 H, m ), 6.91 - 6.98 (2 H, m ), 
7.10 (1 H, t, J=7.8Hz ), 7.23 -7.31 (2 H, m ). 

[0609] 

Reference Example 194 

4 -hydroxy -5-pyrimidine carboxylic acid ethyl (12.7 g, 
75.5mmol ) with mixing triethylamine (10.5 ml ), it added 
phosphorous oxychloride (1 15 g ) with 0 deg C. 

mixture 1 .5 hours heating and refluxing was done. 

Under vacuum , it concentrated reaction mixture , after 
pouring to ice water including chloroform (400 ml ), it 
neutralized with saturated sodium bicarbonate * aqueous 
solution . 

separating it did, washed organic layer with saturated saline 
(100 ml ), dried with the anhydrous magnesium sulfate . 

Including silica gel , after agitating for a while, it filtered. 
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i)X'mmLs 4--57ap-5-e'J5v>*;U7H>ilx 
5^;U(10.3g)$llfe*-1'JUi:L-C»fc. 

'H-NMR(300MHz,CDCl3) 6 1.44(3H,t,J=7.2Hz), 
4.47(2H,t,J=7.1Hz), 9.09(lH,s), 9.14(lH,s). 



[0610] 

195 

N-XT;U-)S -77->XT-/K8.8g)&i;hiJx^ 
;U75>(1 1 .5ml)^ THF(400ml)lCjt^^-a-, 4-^7 
PO-5-t°'JSv>:^-'l'^*>^Xf^;K10.25g. 54.9 
mmol)© THF ji^(100ml)&jD^fc. 

;l^!K!1^7K(200ml X 3)Si;iSfadJS7k(100inl) 

□ V h-J/^:7'r-('\^-9-> ^X5^ ;u=3 :2)-e 
)flll{L> 4-[N-(3-X H:^ V-3-:i-+ V:^ P t°;i.)-N- 
X5^;UT5>']-5-t°iJ5v>*JU7t?>Kl^;K9.6 
3g)^^U>vfe;l--r>iUi:LrWf-o 

'H-NMR(200MHz,CDCl3) 5 1.21(3H,t,J=7.1Hz), 
1.26(3H,t,J=7.1Hz), 1.38(3H,t,J=7.2Hz), 2.73 
(2H,t,J=7.4Hz), 3.47(2H,q,J=7.1Hz), 3.77(2H,t, 
J=7.3Hz), 4.14(2H,q,J=7.1Hz), 4.35(2H,q,J=7.2 
Hz), 8.54(1 H,s), 8.58(1 H,s). 

[0611] 

#^^J 196 

7K^^b:^h'J't7A(60%:l.43g)$^4^^:^■>■C 2 Is] 
J5t;f L. x^/-;K30ml)^Jp^. th'j'^AJih 
:^vKx^y-;U;t-ig^illSL.4-[N-(3-xh^v 
-3-;f4PV^Pt°;U)-N-X5';UT5/]-5-t°iJ5v> 
*;U'-K>^x5^;U(9.59g. 32.5mmol)©x^i/— 
;Ujtj]S(90ml)lzia^fco 

/l^ife* 90 deg C -e 1 ^H«t#Lfco 

SfSiS^fel^^ET. jgUL, 7K(250nil)$iPX. 

;g^1^!l$S^Kx^;U(600ml)r'ttaJL. 

itiS^MET. 8-x5^;i.-5-tKP+v- 
7,8-i; t K P tf' J K[2,3-d] t° >J 5e/>-6-*;U7l?>K 
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Under vacuum , it removed solvent , refined residue with 
[shirikagerukaramukuromatogurafii ]{chloroform :ethanol 
=20:1 ), 4 -chloro -5-pyrimidine carboxylic acid ethyl it 
acquired (10.3 g ) as black oyl . 

<sup>l</sup>H-nmr (300 MHz , CDCl<sub>3</sub> );de 
1.44 (3 H, t, J=7.2Hz ), 4.47 (2 H, t, J=7.1Hz ), 9,09 (1 H, s ), 
9.14(1 H,s). 

[0610] 

Reference Example 195 

N- ethyl -;be -alanine ethyl (8.8 g ) and melting triethylamine 
(1 1 .5 ml ) in THF (400 ml ), 4-chloro -5-pyrimidine 
carboxylic acid ethyl it added THF solution (100 ml ) of 
(10.25 g, 54.9mmol). 

mixture 30 min was agitated with room temperature . 

reaction mixture was concentrated under vacuum , 
ethylacetate (600 ml ) was added. 

mixture water (200 ml X 3 ) and was washed with saturated 
saline (100 ml ). 

organic layer was dried with anhydrous sodium sulfate . 

Under vacuum , it removed solvent , refined residue with 
[shirikagerukaramukuromatogurafii ](hexane : ethylacetate 
=3:2 ), 4 - [N- (3 -ethoxy -3- oxo propyl ) -N- ethylamino ] - 5 
-pyrimidine carboxylic acid ethyl it acquired (9.63 g ) as 
orange oyl . 

<sup>l</sup>H-nmr (200 MHz , CDCl<sub>3<;/sub> );de 
1.21 (3 H, t, J=7.1Hz ), 1.26 (3 H, t, J=7.1Hz ), 1.38 (3 H, t, 
J=7.2Hz ), 2.73 (2 H, t, J=7.4Hz ), 3.47 (2 H, q, J=7.1Hz ), 
3.77 (2 H, t, J=7.3Hz ),4.14 (2 H, q, J=7.1Hz ), 4.35 (2 H, q, 
J=7.2Hz ), 8.54 (1 H, s ), 8.58 (1 H, s ). 

[0611] 

Reference Example 196 

twice you washed sodium hydride (60%: 1 .43 g ) with 
hexane , you adjusted the sodium ethoxide ethanol solution 
including ethanol (30 ml ), 4 - [N- (3 -ethoxy -3- oxo propyl ) 
-N- ethylamino ] - 5 -pyrimidine carboxylic acid ethyl added 
to ethanol solution (90 ml )of (9.59 g, 32.5mmol ), 

mixture 1 hour was agitated with 90 deg C. 

Under vacuum , it concentrated reaction mixture , after adding 
water (250 ml ),it neutralized with acetic acid . 

mixture was extracted with ethylacetate (600 ml ), organic 
layer was dried with anhydrous sodium sulfate . 

Under vacuum , it removed solvent , 8 -ethyl -5-hydroxy -7, 
8-dihydro pyrido it acquired [2 and 3 -d ] pyrimidine 
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x^;^(7.95g)$*I;i■^>vfe@^*tL-C^#fca 

^H-NMR(200MHz,CDCl3) 6 1.20(3H,t,J=7.1Hz), 
1.34(3H,t,J=7.1Hz), 3.58(2H,q,J=7.1Hz), 4.29 
(2H,q,J=7.1Hz), 4.43(2H,s), 8.35(lH,s), 8.43(1 
H,s), ll.96(lH,br). 

[0612] 

##^5»J 197 

8-X5';U-5-tKn+v-7,8-vtKPt''JK[2,3-d] 
t''J5v>-6-:^^U7K>^X^;U(7.94g.31.9mmo 
1)^ 6 JI^igK(55ml)IC;^jg$i±, ^-(7);l^iKD 

^ 2 mmumm^Ltzo 

;i^1^0$t&?P^^7K«:hh'J't7A7K5§;1S(15Om 
l)&t;iSft:ti^7K-e^;*Lfco 

fee 

^□Vhy^:7^-{^+it>:KKx^;U=2:l^ 
1:1^1 :2-ft^x^;U)T*imiS[ L. 8.x5^;U-7,8- 
vtKPe'jK[2,3-d]e'J^V>-5(6H)-;l->(3.72 

mp54-55 deg C. 

^H-NMR(200MHz,CDCl3) d 1.24(3H,U=7.2HzX 
2.74(2H,t,J=7.1Hz), 3.65(2H,t,J=7.1Hz), 3.78 
(2H,q,J=7.2Hz), 8.66(lH,s), 8.75(lH,s). 



IR(ICBr) 1 690, 1 597, 1 547, 1 5 1 8, 1 360, 1 296, 1 248, 1 
117,1042cm"\ 

[0613] 

##fi?>J 198 

7K^1b:l-h'J'^A(60%:0.88g. 22.0mmol)^ DM 
F(30ml)lc!l;S^?-tJ:,4-:5^P^f^:t:7iy— ;U(3.7 
8g.20.0mmol)(7)DMFJtja(20ml)^0 deg CT* 
mTLtzo 

S^^KD^O deg CVlS'AfSmnUzik.UyJi^ 
7|-P-2-xKP^>-tf>(2.82g.20.0mmol)^ 0 de 
g CT?;lSTLfco 

m^^^m^v 30 ^mmwuzo 
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-6-carboxylic acid ethyl (7.95 g ) roughly as orange solid . 

this compound above this without refining it used for 
followingreaction. 

<sup>l</sup>H-nmr (200 MHz , CDCl<sub>3</sub> );de 
1.20 (3 H, t, J=7.1Hz ), 1.34 (3 H, t, J=7.1Hz ), 3.58 (2 H, q, 
J-7.1HZ ), 4.29 (2 H, q, J=7.1Hz ), 4.43 (2 H, s ), 8.35 (1 H, 
s),8.43(l H,s), 11.96(1 H,br). 

[0612] 

Reference Example 1 97 

8 -ethyl -5-hydroxy -7, 8-dihydro pyrido melting [2 and 3 -d ] 
pyrimidine -6-carboxylic acid ethyl (7.94 g, 31 .9mmol ) in 6 
normal hydrochloric acid (55 ml ), 2 hours heating and 
refluxing it did the mixture . 

reaction mixture was concentrated under vacuum , 
ethylacetate (300 ml ) was added. 

mixture was washed saturated sodium bicarbonate * aqueous 
solution (150 ml ) and with saturated saHne . 

water layer was extracted with ethylacetate (50 ml X 4 ). 

It adjusted organic layer , dried with anhydrous sodium 
sulfate . 

Under vacuum , it removed solvent , refmed residue with 
[shirikagerukaramukuromatogurafii ](hexane : ethylacetate 
=2:l*l:l*l:2*ethylacetate ), 8 -ethyl -7, 8-dihydro pyrido [2 
and 3 -d ] pyrimidine -5 (6 H ) -on it acquired (3.72 g ) as pale 
yellow crystal . 

mp54-55deg C. 

<sup>l</sup>H-nifir (200 MHz , CDCI<sub>3</sub> );de 
1 .24 (3 H, t, J=7.2Hz ), 2.74 (2 H, t, J=7. IHz ), 3.65 (2 H, t, 
J=7.1Hz ), 3.78 (2 H, q, J=7.2Hz ), 8.66 (1 H, s ), 8.75 (1 H, 
s). 

IR(KBr) 1690, 1597, 1547, 1518, 1360, 1296, 1248, 1117 
and 1042 cm <sup>-l</sup>. 

[0613] 

Reference Example 198 

Suspension doing sodium hydride (60%: 0.88 g, 22.0mmol ) 
in DMF (30 ml ), 4 -bromo thiophenol it dripped DMF 
solution (20 ml ) of (3.78 g, 20.0mmol ) with 0 deg C. 

mixture with 0 deg C 1 5 min after agitating, 1 -fluoro -2- 
nitrobenzene (2.82 g, 20.0mmol ) wasdripped with 0 deg C. 

mixture 30 min was agitated with room temperature . 
It diluted reaction mixture with ethylacetate , with water 



Page 486 Patenra® InstantMT® Machine Translation (US Patent 6,490,548). Translated and formatted in Tsukuba, Japan. 



JP2003321472A 

MET. mmm^Ls ^iHLtzmmmm:^ 

;uxyu:7.rK(6.32g)^llfetf«seH^i:Lr»fco 



'H-NMR(200MHz,CDCl3)5 6.87(lH,dd,J=8.0,l. 
4Hz), 7.24(lH,ddd,J=8.3,7.1,1.4Hz), 7.38(lH,d 
dd,J=8.2,7.0,1.7Hz), 7.42-7.47(2H,m), 7.58-7.6 
5(2H,m), 8.24(lH,dd,J=8.0,1.4Hz). 

[0614] 

#^0»J 199 

l-7JU7)-P-2-::ihP^>-tr>(7.06g. SO.Ommol). 

3- tKP^V-6->5^;ue'Jv>(5.46g)&i;xh^ 

:^^;i.T>^zi^A:?P5K(0.8ig)^ 20%7KK 

<b:M-'J't'A7k?§iS(35ml)S.{;hyUX>(35ml)IC 
;i^^f-y-. 100 deg C V 1 B#Pflitj$Lfco 

tfKxf^;U(500ml)^*P^. 7K(250mlx2)&i; 
ISfP:t^*(100ml)Tf/%;fL/co 

':7P^hy^:?-f-(^+i*->:PKxT;u=i:i)-e 
jfliiiL. 2-yT;u-5-(2-xhP^xy^v)euv> 

(1 1 jg)^m^&t^ji^tLx%tzo 

'H-NMR(200MHz,CDCl3) S 2.57(3H,s), 7.00(1 
H,d,J=8.4Hz), 7.15-7.30(3H,m), 7.49-7.58(lH, 
m), 7.98(lH,d,J=8.4Hz), 8.32(1 H,d,J=2.6Hz). 

[0615] 

200 

4- 3^p^:7xx;u-2--hP7xii;u-x;u:7>rK(8.7 

3g. 28.1mmoI). JS1b:^>/Uv^A(1.56g)jai/ii 
7cS^(9.44g)$ 85%x^y-;i.(100ml)IC;i^* 
it. 95 deg C -e 3.5 m^mWLtzo 

mm^m&TmmLs g^i^x^;U(300ml)^*n 

^tZo 

;i^#l$7k(150mlx2)&i;iaf0^^7K(75ml) 

^^mmymm-^f^'^iy^ixx^^mLtzo 
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washedrespectively with thrice , saturated saline . 

organic layer was dried with anhydrous magnesium sulfate . 

Under vacuum , it removed solvent , it washed crystal which 
wasprecipitated with ethylacetate , 4 -bromophenyl -2&apos; 
-nitrophenyl sulfide it acquired (6.32 g ) as yellow needle 
crystal . 

<sup>l</sup>H-nmr (200 MHz , CDCl<sub>3</sub> );de 
6.87(1 H, dd, J-8.0, 1.4Hz ), 7.24 (1 H, ddd, J=8.3, 7.1, 
1.4Hz ), 7.38 (1 H, ddd, J=8.2, 7.0, 1.7Hz ), 7.42 - 7.47 (2 H, 
m ), 7.58 - 7.65(2 H, m ), 8.24 (1 H, dd, J=8.0, 1 .4Hz ). 

[0614] 

Reference Example 1 99 

1 -fluoro -2- nitrobenzene (7.06 g, 50.0mmol ), 3 -hydroxy 
-6-methylpyridine (5.46 g ) and 20% sodium hydroxide 
aqueous solution production liquid (35 ml ) and mixing 
[tetorabuchiruanmoniumuburomido ] (0.81 g ) to the toluene 
(35 ml ), 1 hour it agitated with 100 deg C. 

Including ethylacetate (500 ml ), water (250 ml X 2 ) and you 
washed with saturated saline (100 ml ). 

organic layer was dried with anhydrous magnesium sulfate . 

Under vacuum , it removed solvent , refined residue with 
[shirikagerukaramukuromatogurafii ](hexane : ethylacetate 
=1:1 ), 2 -methyl -5- it acquired (2 -nitro phenoxy ) pyridine 
(11 .7 g ) roughly as brown color oyl . 

this compound above this without refining it used for 
followingreaction. 

<sup>l</sup>H-nmr (200 MHz , CDCl<sub>3</sub> );de 
2.57 (3 H, s ), 7.00 (1 H, d, J=8.4Hz ), 7.1 5 - 7.30 (3 H, m ), 
7.49 - 7.58 (1 H, m ), 7.98(1 H, d, J=8.4Hz ), 8.32 (1 H, d, 
J=2.6Hz ). 

[0615] 

Reference Example 200 

4 -bromophenyl -2- nitrophenyl -sulfide (8.73 g, 28.1mmol ), 
calcium chloride (1.56 g ) and mixing reduced iron (9.44 g ) 
to 85% ethanol (100 ml ), 3.5 hours it agitated with 95 deg C. 

reaction mixture was filtered with celite . 

filtrate under vacuum was concentrated, ethylacetate (300 
ml ) was added. 

mixture water (150 ml X 2 ) and was washed with saturated 
saline (75 ml ). 

organic layer was dried with anhydrous magnesium sulfate . 
Under vacuum , it removed solvent , refined residue with 
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^H-NMR(200MHz,CDCl3) 54.27(2H,brs), 6.71- 
6.81(2H,m), 6.89-6.96(2H,m), 7.21-7,36(3H,m), 
7.43(lH,d,J=7.6Hz). 

[0616] 

##<^J 201 

2.pt^;u-5-(2--hp:7xy:^v)e'je/>(±S). 

5%X$y-;U(200ml)IC;I^^-t±,95 deg C V 

3.5 mmmnLtzo 

;i^Jt^^7K(200ml X 2)&I/t&fP^±M7K(100ml) 

J§«^3*ET. e*L. 2.[(6->^;ueUi;>-3- 
-r;U);J-^v]T-«J>(9.13g)*;j-b>i/fe:r-r;U 

'H-NMR(200MHz,CDCl3) (5 2.53(3H,s), 3.82(2 
H,brs), 6.71(1 H,td,J=7.6,1.4Hz), 6.80-6.85(2H, 
m), 7.00(lH,td,J=7.4,1.7Hz), 7.07(1 H,d,J=8.4H 
z), 7.15(lH,dd,J=8.6,2.8Hz), 8.31(lH,d,J=2,6H 

2). 

[0617] 
##«>J 202 

2-;'ih+vX^;UT^>(n 150mmol)(7)x^ 
y-;U;^;'$(150ml)IZ7^'j;U^X^;K16.5g)^ 

^;U)-i8 -7^x>x5^;K273g)^$Iitfe^^;b 

'H-NMR(200MHz,CDCl3) d 1.26(3H,U-7.2Hz), 
1.62(lH,br), 2.52(2H,t,J=6.6Hz), 2.80(2H,U= 
5.1Hz), 2.91(2H,t,J=6.8Hz), 3.36(3H,s), 3.49(2 
H,t, J=5 .2Hz), 4. 1 5(2H,q,J=7.2Hz). 

[0618] 

##151] 203 
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[shirikagerukaramukuromatogurafii ](hexane :ethylacetate 
=1:1 ), 2 - it acquired [ (4 -bromophenyl ) sulfanyl ] aniline 
(7,80 g ) as pale yellow oyl . 

<sup>l</sup>H-nmr (200 MHz , CDCl<sub>3</sub> );de 
4.27 (2 H, brs ), 6.71 - 6.81 (2 H, m ), 6.89 - 6.96 (2 H, m ), 
7.21 - 7.36 (3 H, m ),7.43 (1 H, d, J=7.6Hz ). 

[0616] 

Reference Example 201 

2 -methyl -5- (2 -nitro phenoxy ) pyridine (total amount ), 
calcium chloride (2.77 g ) and mixing reduced iron (16.8 g ) 
to 85%ethanol (200 ml ), 3.5 hours it agitated with 95 deg C. 

reaction mixture was filtered with celite . 

filtrate under vacuum was concentrated, ethylacetate (500 
ml ) was added. 

mixture water (200 ml X 2 ) and was washed with saturated 
saline (100 ml ). 

organic layer was dried with anhydrous magnesium sulfate . 

Under vacuum , it removed solvent ,2 - it acquired [ (6 
-methylpyridine -3- yl ) oxy ] aniline (9, 13 g )as orange oyl . 

<sup>l</sup>H-nmr (200 MHz , CDCl<sub>3</sub> );de 
2.53 (3 H, s ), 3.82 (2 H, brs ), 6.71 (1 H, td, J=7.6, 1.4Hz ), 
6.80 - 6.85 (2 H, m ), 7.00 (1 H, td, J-7.4, 1 .7Hz ), 7.07(1 H, 
d,J=8.4Hz), 7.15(1 H, dd, J=8.6, 2.8Hz ), 8.31 (1 H, d, 
J=2.6Hz ). 

[0617] 

Reference Example 202 

2 -methoxyethyl amine ethyl acrylate (16.5 g ) was dripped to 
ethanoi solution (150 ml ) of (1 1.3 g, 150mmol ). 

mixture 22.5 hours was agitated with room temperature . 

Under vacuum , it concentrated reaction mixture , N- (2 
-methoxyethyl ) - the;be-alanine ethyl it acquired (27.3 g ) 
roughly as yellow oyl . 

It used for following reaction without furthermore refining the 
this compound . 

<sup>l</sup>H-nmr (200 MHz , CDCl<sub>3</sub> );de 
1.26 (3 H, t, J=7.2Hz ), 1.62 (1 H, br ), 2.52 (2 H, t, 
J=6.6Hz ), 2.80 (2 H, t, J=5.1Hz ), 2.91 (2 H, t, J=6.8Hz ), 
3.36 (3 H, s ),3.49 (2 H, t, J==5.2Hz ), 4.15 (2 H, q, J=7,2Hz ). 

[0618] 

Reference Example 203 



Page 488 Paterra® InstantMT® Machine Translation (US Patent 6,490,548). Translated and formatted in Tsukuba, Japan. 



JP2003321472A 

y)iy^JJlT^>(\OJg. 1 10mmol)(7)X^?y— 
J#?]^(110ml)lC7^'J;UKx^;U(12.1g)$-;^TL 

fco 

m-^m^miELV 3.5 B#pa« i^^ufco 

;U)-/8 -7^->x5^;K20.8g)$||fe:t-r;u^L 

'H-NMR(200MHz,CDCl3) 6 1 .26(3H,t,J-7. 1 Hz), 
1.68(lH,br), 2.51(2H,U-6.6Hz), 2.89(2H,t,J= 
6.4Hz), 3.79(2H,s), 4.14(2H,q,J=7.1Hz), 6.18(1 
H,d,J=3.4Hz), 6.31(lH,dd,J=3.0,l,8Hz), 7.36(1 
H,d,J=1.8Hz). 

[0619] 

##^J 204 

4-t:KP+v-2-y^;u-5-e'JSv>:^yU7t?>^x 

5^;ix(20.0g)^ DMF(400ml)IC^iS;^-a:. h'JX^ 
^U75>(42ml)ai;hv;i/^P»JK(22.9g)^)li;j»i 

N-(2-^ h+ vX5^;U)- 5 .7^x>xt;u(i 7,5g) 
CD h;UX>5§;lS(50ml)^*0^fco 

Oml)$iPK.fco 

S^1^^7K(600ml+300ml X 2)ai;fi&S]:ft^7K 
(150ml)-e,^;f Lfco 

^P7h^'^^7>f-(^+-!^>:i^^x^jU=l:l)-e 
SSiL.4-[N.(3.xh+i/-3-:i-^V:^PejU)-N- 
(2-yh+vX5^;U)7Sy]-2-yT;U-5-e'J$v>:tl 
;U7tt>Mx5^;U(16.8g)^)fi^fe;l-^;UtLTt# 

^H-NMR(200MHz,CDCl3) <5 1 .24(3H,t,J=7. 1 Hz), 
1.36(3H,t,J=7.1Hz), 2.51(3H,s), 2.73(2H,U=7. 
7Hz), 3.32(3H,s), 3.55-3.69(4H,m), 3.82(2H,t,J 
=7.3Hz), 4.13(2H,q,J-7.2Hz), 4.32(2H,q,J=7.2 
Hz), 8.49(1 H,s). 

[0620] 

##fi^J 205 
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ethyl acrylate (12.1 g ) was dripped to ethanol solution (1 10 
ml ) of furfiiryl amine (10.7 g, 110 mmol ). 

mixture 3.5 hours was agitated with room temperature . 

Under vacuum , it concentrated reaction mixture , N- (2 -furil 
methyl ) - the;be-alanine ethyl it acquired (20.8 g ) as yellow 

oyl . 

<sup>l</sup>H-nnir (200 MHz , CDCl<sub>3</sub> );de 
1.26 (3 H, t, J=7.1Hz ), 1.68(1 H, br), 2.51 (2H,t, 
J=6.6Hz ), 2.89 (2 H, t, J=6.4Hz ), 3.79 (2 H, s ), 4.14 (2 H, q, 
J=7.1Hz ),6.18 (1 H, d, J=3.4Hz ), 6.31 (1 H, dd, J=3.0, 
l,8Hz), 7.36(1 H, d,J=1.8Hz). 

[0619] 

Reference Example 204 

4 -hydroxy -2- methyl -5-pyrimidine carboxylic acid ethyl 
suspension doing (20.0 g ) in DMF (400 ml ), triethylamine 
(42 ml ) and sequential it added tosyl chloride (22.9 g ). 

mixture 2 hours was agitated with room temperature . 

N- (2 -methoxy ethyl ) - the;be -alanine ethyl toluene solution 
(50 ml ) of (17.5 g ) was added. 

mixture 4.5 hours was agitated with room temperature . 

reaction mixture was concentrated under vacuum , 
ethylacetate (1000 ml ) was added. 

mixture water (600 ml +3 00ml X 2 ) and was washed with 
saturated saline (150 ml ). 

It treated organic layer with activated carbon , dried with 
anhydrous sodium sulfate . 

Under vacuum , it removed solvent , refined residue with 
[shirikagerukaramukuromatogurafii ](hexane : ethylacetate 
=1 : 1 ), 4 - [N- (3 -ethoxy -3- oxo propyl ) -N- (2 
-methoxyethyl ) amino ] - 2 -methyl -5-pyrimidine carboxylic 
acid ethyl it acquired (16.8 g ) roughly as brown color oyl . 

It used for following reaction without ftirthermore refining the 
this compound . 

<sup>l</sup>H-nmr (200 MHz , CDCl<sub>3</sub> );de 
1.24 (3 H, t, J=7.1Hz ), 1.36 (3 H, t, J=7.1Hz ), 2.51 (3 H, s ), 
2.73 (2 H, t, J=7.7Hz ), 3.32 (3 H, s ), 3.55 - 3.69(4 H, m ), 
3.82 (2 H, t, J=7,3Hz ), 4.13 (2 H, q, J=7.2Hz ), 4.32 (2 H, q, 
J=7.2Hz), 8.49(1 H,s). 

[0620] 

Reference Example 205 
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^;K23.1g)^ DMF(400ml)(Z^5S^-a:, h'Jx^ 

;U75>(44mi)&i;hv;K7P u K{24. ig)^ iii;^; 

N-(2-:7'j;U-?«5';i^)-/8 -7^->x5^;U(20.8g. 10 
5mmol)(7)h;UX>Jg;^(50ml)^J!)P^/co 

;s^i*i*^s-e 14.5 msmnuzo 

;l^!^^7K(600ml+300ml x 2)&t;t&?ndit7K 

(150ml)-e^;^Lfco 

<7PVh^*^:7-<-(/s^-9->:K^XT;U=2:l)-^^ 
i|iil{L.4-[N-(3-Xh+v-3-:^-+V:^ae>U)-N- 
(2-:7U^l/>^;U)T^/]-2-;>f5";U-5-e'J^v>:^ 

;u7K>^xT;u(2i.5g)^^fe:r-r;u<hLr# 

tZo 

'H-NMR(200MHz,CDCl3) 8 1.23(3H,t,J=7.1Hz), 
1.35(3H,t,J=7.1Hz), 2.54(3H,s), 2.68(2H,t,J=7. 

IHz), 3.79(2H,q,J=7.1Hz), 4.12(2H,q,J=7.1Hz), 
4.31(2H,qJ=7.0Hz), 4.69(2H,s), 6.23(lH,d,J= 

3.0Hz), 6.30(1 H,dd,J=3.2,1.8Hz), 7.32(lH,d,J= 

2.0Hz), 8.56(lH,s). 

[0621] 
##«>J206 

7X^<b:M-'J'^A(60%:2.18g)^^^tl->r*)*^ 
LtzWi. x^/-^K50ml)(c5t<g$i^ . i-h^)^ 
Axh^vKx^y-;uj#;^$-t|i]gL^ 4-[N-(3-x 

h+v-3-;t-^V7^ae;U)-N-(2<pih+vx5^jU) 
75/]-2-pt^;U-5-e'JSv>;byU7t?>Mx^;U(l 

6.8g.49.5mmol)a)X^?y— ;U}#;^(150ml)|C;S 
TLfco 

90 deg CT*70 5i^Pp11tifLfco 



OOml)lCj§«$-tJ:fco 

?I^it^!l$7K(250ml)&tXtSa^iS7K(75ml)T*gt 

;§*I$MET®56 L. 5-t:KP4^v-8-(2-><h+v 
X5^;U)-2-^^;U.7,8-vtKPe'>)K[2,3-d]e'JS 



2003-lMl 

4 -hydroxy -2- methyl -5-pyrimidine carboxyHc acid ethyl 
suspension doing (23.1 g ) in DMF (400 ml ), triethylamine 
(44 ml ) and sequential it added tosyl chloride (24. 1 g ). 

mixture 2 hours was agitated with room temperature . 

N- (2 -furil methyl ) - the;be -alanine ethyl toluene solution 
(50 ml ) of (20.8 g, 105mmol ) was added. 

mixture 14.5 hours was agitated with room temperature . 

reaction mixture was concentrated under vacuum , 
ethylacetate (1000 ml ) was added. 

mixture water (600 ml +3 00ml X 2 ) and was washed with 

saturated saline (150 ml ). 

It treated organic layer with activated carbon , dried with 
anhydrous sodium sulfate . 

Under vacuum , it removed solvent , refined residue with 
[shirikagerukaramukuromatogurafii ](hexane : ethylacetate 
=2:1 ), 4 - [N- (3 -ethoxy -3- oxo propyl ) -N- (2 -fiiril 
methyl ) amino ] - 2 -methyl -5-pyrimidine carboxylic acid 
ethyl it acquired (2 1 .5 g ) as brown color oyl . 

<sup>l</sup>H-nmr (200 MHz , CDCl<sub>3</sub> );de 
1.23 (3 H, t, J=7.1Hz ), 1.35 (3 H, t, J=7.1Hz ), 2.54 (3 H, s ), 
2.68 (2 H, t, J=7.1Hz ), 3.79 (2 H, q, J=7.1Hz ), 4.12 (2 H, q, 
J=7.1Hz ),4.31 (2 H, q, J=7.0Hz ), 4.69 (2 H, s ), 6.23 (1 H, d, 
J=3.0Hz ), 6.30 (1 H, dd, J=3.2, 1.8Hz ), 7.32 (1 H, d, 
J=2.0Hz), 8.56(1 H,s). 

[0621] 

Reference Example 206 

After washing sodium hydride (60%: 2.18 g ) with hexane , 
melting in ethanol (50 ml ),you adjusted sodium ethoxide 
ethanol solution , 4 - [N- (3 -ethoxy -3- oxo propyl ) -N- (2 
-methoxyethyl ) amino ] - 2 -methyl -5-pyrimidine carboxylic 
acid ethyl dripped to ethanol solution (150 ml ) of(16.8 g, 
49.5mmol ). 

mixture 70 min was agitated with 90 deg C. 

After air cooling , reaction mixture was neutralized with 

acetic acid . 

mixture was concentrated under vacuum , residue was melted 
in ethylacetate (1000 ml ). 

mixture water (250 ml ) and was washed with saturated saline 
(75 ml ). 

solvent under vacuum was removed, 5 -hydroxy -8- (2 
-methoxyethyl ) - 2 -methyl -7, 8-dihydro pyrido [2 and 3 -d ] 
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5-tKP^V-8-(2-P«H=^vX5^;U)-2-yf^;U-7,8- 
vt Kp t°'J K[2,3-d]e'J5v>-6-*yU7K>^x^ 

ig^l^!!^ 100 deg C -C 1 B^P^jfJi^Lfco 
KliES^tl^ 0 deg C X'mm±\''J'^At:mi^ 

7K(200ml)^ »P^, it^X^;U(500ml+100ml x 
4)T?ttttiLfc. 

^P7Ky^:?-f-('N+1^->:i^ilx5^;U=2:l^ 
l:l-KKxT;U)T-flli{L. ^Fbl-ftl|x5^;U- 

v'fv:^pt°/^x-xJ^■e||ilSB^^^TL^.8-(2-p< 

h:^vX9^;U)-2-^«5^;U-7.8-vtKPt°iJK[2,3-d] 
e'J5v>-5(6H)-;t->(3.31g)*gJ||tfeieatL 

2#Bli:LT, 1.96g#fco 
^H+:5.27go 
nip62-63 deg C. 
Tcm'AMrm C, .H.sNjOi .tLT 



Calcd:C,59.71;H,6.83;N,18.99. 

Found:C,59.72;H,7.02;N, 1 9.02. 

'H-NMR(200MHz,CDCl3) 5 2.53(3H,s), 2.65(2 
H,t,J=7.1Hz), 3.36(3H,s), 3.63(2H,t,J=5.2Hz), 
3.73(2H,t,J=7.2Hz), 3.90(2H,t,J=5.1Hz), 8.70(1 
H,s). 

lR(KBr)1688,1590,1553,1422.1377,1360,l 182,1 
119cm'. 

[0622] 

##«IJ 207 

7K^^b:hh'J'^A(60%:2.62g)^^4^-9->-Ci5fe;f 
Ltz^. x$/->K45ml)(C;t<g$1t. th')'^ 
AXhdF*>Kx^y-;umi«^ilSL, 4-[N-(3-X 
h+V-3-^4rV:^Pt°;i')-N-(2-7'J;U^^;U)T5 
y]-2-P<f^;U-5-t°USi?>*;U7K>Kx5^;i.(21.5 
g, 59.5mmol)(DX^/-;Uj§J«(135nil)IC;*STL 

5l^!|«!I^90 deg CV70-}^mmnUzo 



pyrimidine -6-carboxylic acid ethyl was acquired. 

5 -hydroxy -8- (2 -methoxy ethyl ) - 2 -methyl -7, 8-dihydro 
pyrido melting [2 and 3 -d ] pyrimidine -6-carboxylic acid 
ethyl (total amount ) in 6 normal hydrochloric acid (85 ml ), 1 
hour it agitated mixture with 100 deg C. 

reaction mixture was neutralized with 0 deg C making use of 
sodium carbonate . 

Including water (200 ml ), it extracted with ethylacetate (500 
ml+100mlX4). 

organic layer was dried with anhydrous sodium sulfate . 

Under vacuum , it removed solvent , refined residue with 
[shirikagerukaramukuromatogurafii ](hexane : ethylacetate 
=2:l*l:l*ethylacetate ), furthermore did recrystallization with 
ethylacetate -diisopropyl ether jpl 1 , 8 - (2 -methoxyethyl ) - 
2 -methyl -7, 8-dihydro pyrido [2 and 3 -d ] pyrimidine -5 (6 
H ) -on it acquired (3.31 g ) as pale yellow crystal . 



As second crystal, 1.96 g it acquired, 
total :5.27g. 
mp62-63deg C. 
elemental analysis values 

C<sub>l 1 </sub>H<sub> 1 5</sub>N<sub>3</sub>0<sub>2</sub> 
doing 

Calcd:C, 59.71 ;H, 6.83;N, 18.99. 
FoundiC, 59.72;H, 7.02;N, 19.02. 

<sup>l</sup>H-nmr (200 MHz , CDCl<sub>3</sub> );de 
2.53 (3 H, s ), 2.65 (2 H, t, J=7.1Hz ), 3.36 (3 H, s ), 3.63 (2 
H, t, J=5.2Hz ), 3.73 (2 H, t, J-7.2Hz ), 3.90 (2 H, t, 
J=5.1Hz),8.70(l H, s). 

IR(KBr ) 1688, 1590, 1553, 1422, 1377, 1360, 1182 and 
1 1 19 cm <sup>-l</sup>. 

[0622] 

Reference Example 207 

After washing sodium hydride (60%: 2,62 g ) with hexane , 
melting in ethanol (45 ml ),you adjusted sodium ethoxide 
ethanol solution , 4 - [N- (3 -ethoxy -3- oxo propyl ) -N- (2 
-furil methyl ) amino ] - 2 -methyl -5 -pyrimidine carboxylic 
acid ethyl dripped to ethanol solution (135 ml ) of(21.5 g, 
59.5nunol ). 

mixture 70 min was agitated with 90 deg C. 

After air cooling , reaction mixture was neutralized with 
acetic acid . 
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jg^#!l^7K(250ml)&i;iafP:feJ£;K(100ml)-C 

}§$S^3SETS* L. 8-(2-7"j;U>TJU)-5-tK 
P^V-2-y5^;U-7,8-vtKPt^'JK[2,3-d]e'JSv 

8-(2-:7U;b>^;U)-5-tKP^i/-2->T;U-7,8-v 
tKPe'JK[2,3-d]e'J^v>-6-;bjl.7p>Mx^ 

100 deg C V 1 BtFaliH^Lfco 

sis;s^ifei^o deg cvm^mmymi-^'jo 

p^x5^;U(400ml)-ettaiL. 7K(200ml)&t;ia 
fPd^7K(100ml)-ej5t;fL/co 

2:1^1: 1 -^1 :2)-e)fli[L. 8-(2-:7'j;U>^;U)-2-> 
5^;U-7,8-vtKPeUK[2,3-d]e'J5e?>-5(6H)- 

^H-NMR(200MHz,CDCl3) 5 2.59(3H,s), 2.69(2 

H, t,J=7.1Hz), 3.63(2H,U=7.1Hz), 4.93(2H,s), 
6.31-6.36(2H,m), 7.37(lH,t,J=0.9Hz), 8.72(1H, 
s). 

[0623] 
##1?IJ 208 

I, 3-V-hO^>'lf>(8.41g. 50.0mmol). 5-tK 

p+v-2.y5^;i/e'ji»(5.73g)&r;M^:tiU'i7 

A(7.60g)^ DMF(125ml)IC?l^^-y-, 150 deg 
C-ei8B#Fp1itl^^Lfco 

ml)^iP^fco 

;l'&tl$'7K(200ml X 2)&i;i&fil:^^7K(l OOml 

x3)T:^^;fL/ro 

T. e*L. 2-^T;U-5-(3--hP7xy4^S/)eiJ 
v>(10.3g)^iallfe;j-^;^(!:L■C^#/cc 

'H-N]VIR(200MHz,CDCl3) 5 2.60(3H,s), 7.21(1 
H,d,J=8.4Hz), 7.28-7.35(2H,m), 7.51(lH,t,J=8.2 
Hz), 7.78(1 H,U=2.2Hz), 7.97(1 H,ddd,J=8.2,2. 
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mixture was concentrated under vacuum , residue was melted 
in ethylacetate (1000 ml ). 

mixture water (250 ml ) and was washed with saturated saline 
(100 ml). 

solvent under vacuum was removed, 8 - (2 -furil methyl ) - 5 
-hydroxy -2- methyl -7, 8-dihydro pyrido [2 and 3 -d ] 
pyrimidine -6-carboxylic acid ethyl was acquired. 

8 - (2 -fiiril methyl ) - 5 -hydroxy -2- methyl -7, 8-dihydro 
pyrido melting [2 and 3 -d ] pyrimidine -6-carboxylic acid 
ethyl (total amount ) in 6 normal hydrochloric acid (100 ml ), 
1 hour itagitated mixture with 100 deg C. 

reaction mixture was neutralized with 0 deg C making use of 
saturated sodium bicarbonate * aqueous solution . 

It extracted with ethylacetate (400 ml ), water (200 ml ) and 
washed with saturated saline (100 ml ). 

organic layer was dried with anhydrous sodium sulfate . 

Under vacuum , it removed solvent , refined residue with 
[shirikagerukaramukuromatogurafii ](hexane : ethylacetate 
=3: 1 *2: 1 * 1 : 1 * 1 :2 ), 8 - (2 -ftiril methyl ) - 2 -methyl -7, 
8-dihydro pyrido [2 and 3 -d ] pyrimidine -5 (6 H ) -on it 
acquired (308 mg ) as the pale yellow oyl . 

<sup>l</sup>H-nmr (200 MHz , CDCl<sub>3</sub> );de 

2.59 (3 H, s ), 2.69 (2 H, t, J=7.1Hz ), 3.63 (2 H, t, J=7.1Hz ), 
4.93 (2 H, s ), 6.31 - 6.36 (2 H, m ), 7.37(1 H, t, J=0.9Hz ), 
8.72(1 H,s). 

[0623] 

Reference Example 208 

1 and 3 -dinitrobenzene (8.41 g, 50,0mmol ), 5 -hydroxy -2- 
methylpyridine (5.73 g ) and mixing potassium carbonate 
(7.60 g ) to DMF (125 ml ), 1 8 hours it agitated with 150 deg 
C. 

reaction mixture was concentrated under vacuum , 
ethylacetate (500 ml ) was added. 

mixture water (200 ml X 2 ) and was washed with saturated 
saHne(100 ml X 3 ). 

organic layer was dried with anhydrous magnesium sulfate . 

After passing through organic layer to silica gel , under 
vacuum , itremoved solvent , 2 -methyl -5- it acquired (3 
-nitro phenoxy ) pyridine (10.3 g ) roughly as the black oyl . 

this compound above this without refining it used for 

followingreaction . 

<sup>l</sup>H-nmr (200 MHz , CDCl<sub>3</sub> );de 

2.60 (3 H, s ), 7.21 (1 H, d, J=8.4Hz ), 7.28 - 7.35 (2 H, m ), 
7.51 (1 H, t, J=8.2Hz ), 7.78 (1 H, t, J=2.2Hz ), 7.97(1 H, ddd, 
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2,1.1 Hz), 8.35(lH,d,J=3.0Hz). 

[0624] 

##<5>J 209 

Uyjlt^ -4-- h P ^>-tf >(7.06g . 50.0mmol) . 
3-tKP^v-6->^;ueUv>(6.54g)&l/xh^ 
:f^>/U7>^-'^7A:?^P5K(0.81g)^ 20%7K® 
1k:l-h'J^A7j<5t;*^(35ml)Si;h;UX>(35ml)lC 

;i^^?-tt. 110 deg c -e 5 8#fe1it}*Lyro 

iFKx5^;U(500ml)^ JiPX.. 7K(250ml x 2)Si; 
l&ft:fe^7K(100ml)-ejJfe.^Lfco 

^PVh^'^^3?>f-('\+tl->:i^Kx5^;U=l:l)-e 
mmL. 2->^;U-5-(4--hP3?xy+v)e'J V> 

(ll.3g)^llfe;^--^;^<!:LT:^lfco 

'H-NMR(200MHz,CDCl3) 5 2.60(3H,s), 6.98-7. 
06(2H,m), 7.15-7.26(lH,m), 7.34(lH,dd,J=8.4, 
2.8Hz), 8.18-8.26(2H,m), 8.36(1 H,d,J=2.8Hz). 

[0625] 
##«ij210 

l,3-V-hP^>-tf>(17.0g. lOlmmol). 3-'^PP 
7x/-;U(15.6g)ai;gtK*U't7A(21.0g)^ D 
MF(250ml)IC;i^$-y:, 150 deg CT* 13.5 B#Fb1 

SJSS^iKg^MET. mmu KKx5^;kioo 
OmO^iP^fcp 

/l^iKD^7K(600inlx2). 1 *I^7KK^b:)-h'J^ 
A7K?§i^(200ml X 2). 7K(300m\)&XS1&^'k^ 
7K(150mlx3)t:;5fe;fLfco 

^7 P T K^*^:?-f-(^*tl'>:i^^xT;i.=4: 1 
*li{L. l-(3-^PP7x/^i/)-3-^hP^>-tf> 

' H-NMR(200MHz,CDCl3) 5 6.95(1 H,ddd,J=8. 1 , 
2.2, 1.1 Hz), 7.06(1 H,U=2.2Hz), 7.17-7.38(3H, 
m), 7.52(1 H,U=8.2Hz), 7.82(lH,U=2.2Hz), 7. 
99(lH,ddd,J=8.2,2.1,0.8Hz). 

[0626] 
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J=8.2, 2.2, l.lHz ), 8.35 (1 H, d, J=3.0Hz ). 
[0624] 

Reference Example 209 

1 -fluoro -4- nitrobenzene (7.06 g, 50.0mmol ), 3 -hydroxy 
-6-methylpyridine (6.54 g ) and 20% sodium hydroxide 
aqueous solution production liquid (35 ml ) and mixing 
[tetorabuchiruanmoniumuburomido ] (0.81 g ) to the toluene 
(35 ml ), 5 hours it agitated with 1 10 deg C. 

Including ethylacetate (500 ml ), water (250 ml X 2 ) and you 
washed with saturated saline (100 ml ). 

organic layer was dried with anhydrous magnesium sulfate , 

Under vacuum , it removed solvent , refined residue with 
[shirikagerukaramukuromatogurafii ](hexane lethylacetate 
=1 :1 ), 2 -methyl -5- it acquired (4 -nitro phenoxy ) pyridine 
(1 1 .3 g ) as yellow oyl . 

<sup>l</sup>H-nmr (200 MHz , CDCl<sub>3</sub> );de 
2.60 (3 H, s ), 6.98 - 7.06 (2 H, m ), 7.15 - 7.26 (1 H, m ), 
7.34 (1 H, dd, J=8.4, 2.8Hz ), 8.18 -8.26 (2 H, m ), 8.36 (1 H, 
d, J=2.8Hz ). 

[0625] 

Reference Example 210 

1 and 3 -dinitrobenzene (17.0 g, lOlmmol ), 3 -chlorophenol 
(15.6 g ) and mixing potassium carbonate (21 .0 g ) to DMF 
(250 ml ), 13.5 hours it agitated with 150 deg C. 

reaction mixture was concentrated under vacuum , 
ethylacetate (1000 ml ) was added. 

mixture water (600 ml X 2 ), 1 normal sodium hydroxide 
aqueous solution production liquid (200 ml X 2 ), water (300 
ml ) and was washed with saturated saline (150 ml X 3 ). 

It dried organic layer with anhydrous magnesium sulfate , 
treated with activated carbon . 

Under vacuum , it removed solvent , refined residue with 
[shirikagerukaramukuromatogurafii ](hexane :ethylacetate 
=4 : 1 ), 1 - (3 -chlorophenoxy ) - 3 -nitrobenzene it acquired 
(27.1 g ) roughly as black oyl . 

this compound above this without refining it used for 
followingreaction. 

<sup>l</sup>H-nmr (200 MHz , CDCl<sub>3</sub> );de 
6.95 (1 H, ddd, J-8.1, 2.2, l.lHz ), 7.06 (1 H, t, J=2.2Hz ), 
7. 17 - 7.38 (3 H, m ), 7.52 (1 H, t, J=8.2Hz ), 7.82 (1 H, t, 
J=2.2Hz ), 7.99(1 H, ddd, J=8.2, 2.1, 0.8Hz ). 

[0626] 
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l-:7^U;!|-P-4--hP^>-tf>(7.06g.50.0mmol). 

4-(iH-^s^*y-;u-i--ri/upx/-;K9.6ig)& 

0%7K^^b:M>'J'^7A7K;§;'^(35ml)Jii;h;ux> 
(70ml)IC;I^$1±, 110 deg C 8 BtrsllH^I^L 

tZo 

i^MX5^;U(500ml)^in^. 7K(200mI). 1 m^7K 

^^b±h'J'^7A7K;§;^(i50ml)&i;t&fti:ttg7K 

(50ml)T?)5t;fLfco 

-x;K9.47g)^»feSgB^B<tLr#fco 
mpl47-150 deg C. 

^H-NMR(200MHz,CDCl3) 6 7.04-7. 12(2H,m), 
7.18-7.29(4H,m), 7.43-7.50{2H,m), 7.85(lH,s), 
8.21-8.29(2H,m). 

[0627] 

212 

l,3-e/XhP^>4f >(8,40g. 50.0mmol). 4-(lH- 
-f5^V-;L.-l--r>Upxy— >iU(9.61g)St;gtK 
*U'!7A(10.4g)^ DMF{125ml)(Cjl'&^tt. 150 

deg cvummmnLtzo 
Rmm^^^mEETs ^mt. pg?x^;u(5oo 

;l^it*D^7K(300ml). 1 m^7KM^b^h'J^ A7K 
}§i$(200ml). 7K(300ml). ISftm^ThhU'^ A 
7KJt5S(200ml)&i;iaSl^^7X(200ml)t?3fe/^ 

wmii^«i7X^LK^hu^A-e^jiLfco 
mm^^zT. g^L. 4-{iH->r£^v-;u-i-f 

;Upxx;U 3-xhP3^xx;U X-x;U(9.33g) 

'H-NMR(200MHz,CDCl3) d 7.16-7.28(4H,m), 
7.35-7.48(3H,m), 7.54(1 H,U=8.2Hz), 7.83-7.84 
(2H,m), 8.00(1 H,ddd,J=8.2,l .9,0.8Hz). 



[0628] 

##^J 213 
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Reference Example 21 1 

1 -fluoro -4- nitrobenzene (7.06 g, 50,0mmol ), 4 - (1 
H-imidazole -1- yl ) phenol (9.61 g ) and 20% sodium 
hydroxide aqueous solution production liquid (35 ml ) and 
mixing [tetorabuchiruanmoniumuburomido ] (0,81 g )to 
toluene (70 ml ), 8 -hour it agitated with 1 10 deg C, 

Including ethylacetate (500 ml ), water (200 ml ), 1 normal 
sodium hydroxide aqueous solution production liquid (150 
ml ) and you washed with saturated saline (50 ml ). 

organic layer was dried with anhydrous sodium sulfate . 

Under vacuum , it removed solvent , refined residue with the 
recrystallization (ethylacetate -diisopropyl ether jpl 1 ), 4 - it 
acquired (I H-imidazole -1- yl ) phenyl 4- nitrophenyl ether 
jpl 1 (9.47 g ) as yellow crystal . 

mpl47-150degC. 

<sup>l</sup>H-nmr (200 MHz , CDCl<sub>3<sub> );de 
7.04 - 7.12 (2 H, m ), 7.18 - 7.29 (4 H, m ), 7.43 - 7.50 (2 H, 
m ), 7.85 (1 H, s ),8.2l - 8.29 (2 H, m ). 

[0627] 

Reference Example 212 

1 and 3 -dinitrobenzene (8.40 g, 50.0mmol ), 4 - (1 
H-imidazoIe -1- yl ) phenol (9.61 g ) and mixing potassium 
carbonate (10.4 g ) to the DMF (125 ml ), 12 hours it agitated 
with 150 deg C. 

reaction mixture was concentrated under vacuum , 
ethylacetate (500 ml ) was added. 

mixture water (300 ml ), 1 normal sodium hydroxide aqueous 
solution production liquid (200 ml ), water (300 ml ), 
saturated sodium carbonate aqueous solution (200 ml ) and 
waswashed with saturated saline (200 ml ). 

organic layer was dried with anhydrous sodium sulfate . 

Under vacuum , it removed solvent , 4 - it acquired (1 
H-imidazole -1- yl ) phenyl 3- nitrophenyl ether jpl 1 (9.33 
g )roughly as brown color oyl . 

this compound above this without refining it used for 
followingreaction. 

<sup>l</sup>H-nmr (200 MHz , CDCl<sub>3</sub> );de 
7.16 - 7.28 (4 H, m ), 7.35 - 7.48 (3 H, m ), 7.54 (1 H, t, 
J=8.2Hz ), 7.83 - 7.84 (2 H, m ),8.00 (1 H, ddd, J=8.2, 1.9, 
0.8Hz). 

[0628] 

Reference Example 213 
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l-:7;U:t-a-2--KP^>-tf>(3.83g).2-tKP + 
VV^>V/[b,d]7^>(5.00g.27.lmmol)&{/^ 

h^:?^;i/7>^-'>A:J^P5K(o.44g)* 10%* 

^^b:>-hU'^7A7Xit;'$(45ml)ai;hyUX>(45m 

i)ic;i^^ij-.ii5 deg cvn.smrsmnLtzo 

p^X^;K300ml)^in^. 7K(100ml). 1 ^S7X 
K^b:l-hUOA7K5§;'^(100ml). 7K(100ml)&i; 
iaftaiS7K(75ml)-e^;fLfco 



□^xy4^v)vK>y[b,d]^^>(8.09g)^;2Sill 
mpl 19-123 deg C. 



Calcd:C,70.82;H,3.63;N,4.59. 

Found:C,70.64;H,3.53;N,4.44. 

'H-NMR(200MHz,CDCl3) 6 6,98(1 H,dd,J=8.5, 1 . 
IHz), 7.14-7.23(2H,m), 7.34(1 H,td,J=7.3,1.2H 
z), 7.44-7.6 l(4H,m), 7.65(lH,d,J=2.6Hz), 7.88 
(lH,dd,J=7.7,0.7Hz), 7.98(1 H,dd,J=8.0,1.8Hz). 



[0629] 
##^J214 

l,3-vxhP^>-tf>(4.27g. 25.4nimol). 2-tK 
P^VV^>V'[b,dp^>(5.15g)&lK0lK*U 
'i7A(5.27g)^ DMF(65ml)IC}I^$-|±, 150 deg 

?l^i^^7K(i50mi)a m^ymiti-h^J0i^7K 

J§i^(100ml).7K(100ml)&i;t&fP:tiS7K(50mI) 

^mmmT. 2-(3-xhP3^xy^i/)i? 

'<>V^[b,dp^>(7.11g)^ffl%fe^^;U<!:L-C 

*H-NMR(200MHz,CDCl3) (5 7.19(lH,dd,J=8.8,2. 
6Hz), 7.31-7.39(2H,m), 7.49(1 H,U=8.2Hz), 7. 
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1 -fluoro -2- nitrobenzene (3.83 g ), 2 -hydroxy di benzo [b, 
d ] ftiran (5.00 g, 27.1mmol ) and 10% sodium hydroxide 
aqueous solution production liquid (45 ml ) and mixing 
the[tetorabuchiruanmoniumuburomido ] (0.44 g ) to toluene 
(45 ml ), 13.5 hours it agitated with 115 deg C. 

Including ethylacetate (300 ml ), water (100 ml ), 1 normal 
sodium hydroxide aqueous solution production liquid (100 
ml ), water (100 ml ) and youwashed with saturated saline (75 
ml). 

organic layer was dried with anhydrous sodium sulfate . 

Under vacuum , it removed solvent , refined residue with the 
recrystallization (ethylacetate -diisopropyl ether jpl 1 ), 2 - it 
acquired (2 -nitro phenoxy ) di benzo [b, d ] ftiran (8.09 g ) as 
pale yellow crystal . 

mpll9-123deg C. 

elemental analysis values 

C<sub> 1 8</sub>H<sub> 1 1 </sub>N0<sub>4</sub> doing 
CalcdrC, 70.82;H, 3.63;N, 4.59. 
Found:C, 70.64;H, 3.53;N, 4.44. 

<sup>l</sup>H-nmr (200 MHz , CDCl<sub>3</sub> );de 
6.98 (1 H, dd, J=8.5, l.lHz ), 7.14 - 7.23 (2 H, m ), 7.34 (1 H, 
td, J=7.3, 1.2Hz X 7.44 - 7.61 (4 H, m ), 7.65(1 H, d, 
J=2.6Hz ), 7.88 (I H, dd, J=7.7, 0.7Hz ), 7.98 (I H, dd, J=8,0, 
1.8Hz ). 

[0629] 

Reference Example 214 

1 and 3 -dinitrobenzene (4.27 g, 25.4mmol ), 2 -hydroxy di 
benzo [b, d ] ftiran (5.15 g ) and mixing potassium carbonate 
(5.27 g ) to DMF (65 ml ), 12 hours it agitated with 150 deg 
C. 

reaction mixture was concentrated under vacuum , 
ethylacetate (300 ml ) was added. 

mixture water (150 ml ), 1 normal sodium hydroxide aqueous 
solution production Hquid (100 ml ), water (100 ml ) and was 
washed with saturated saline (50 ml ). 

It dried organic layer with anhydrous sodium sulfate , treated 
with activated carbon . 

Under vacuum , it removed solvent , 2 - it acquired (3 -nitro 
phenoxy ) di benzo [b, d ] ftiran (7.11 g ) roughly as brown 
color oyl . 

this compound above this without refining it used for 
followingreaction. 

<sup>l</sup>H-nmr (200 MHz , CDCl<sub>3</sub> );de 
7.19 (1 H, dd, J=8.8, 2.6Hz ), 7.31 - 7.39 (2 H, m ), 7.49 (1 H, 
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50(lH,td,J=7.6,1.2Hz), 7.59-7.66(3H,m), 7.79(1 
H,t,J=2.2Hz), 7.88-7.95(2H,m). 

[0630] 

215 

2-;^5^;L'-5-(3--hP7x/4rV)e'Ji/>(10.27g. 
44.6mmol). ^'(b*;Uv't'A(2.48g)St;jl7uifc 
(15.0g)^ 85%X^y— ;U(180ml)|C;l^$-&, 90 

deg cx'4msmnLtzo 

jl^tl$'7k(200inl X 2)ai;iafP:ftie7K(100ml) 

■j7Pvhy7:7'r-('^^-y->:i^^x^;u=2:i)-e 
lliiL.3-[(6-^^>ue'Jv>-3-'f;u);l-+v]7 
-U>(6.79g)*#3lffe;i-'r;u<!:Lr»fc. 

'H-NMR(200MHz,CDCl3) 5 2.54(3H,s), 3.72(2 

H,brs), 6.30(1 H,t,J=2.4Hz), 6.35(1 H,ddd,J=8.3, 
2.3,0.8Hz), 6.43(1 H,ddd,J=7.9,2.2,0.8Hz), 7.07- 
7.12(2H,m), 7.23(1 H,dd,J=8.6,2.9Hz), 8.30(1H, 
d,J=2.7Hz). 

[0631] 

##^J 216 

2->^;U-5-(4--hP:7x/^V)e'Ji^>(11.25g. 
48.9mmol).ffi^b*;U*>'!7A(2.71g)&t;a7ci* 
(16.4g)^ 85%X^/-;U(200ml)lC;1^^F-l^, 90 

deg c 3 mmmnLfzo 

jl^ifel^ 7K(200inl X 2)&t;fi&ft$iS*(100ml) 

/•^JI^MET, SSL, Hi*a>5iS^SJgS, 
(S^g|x5^;U-/\^-9->)-rigML, 4-[(6-y^;i/e 
'Jv>-3-'l'JU):i-^v]7-'J>(8.83g)$2SI|fe 

^ <t LTl=^ o 

mp 1 03- 105 deg C. 
Ttm'AmB. Ci2H,2N20 tLX 
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t, J=8.2Hz ), 7.50 (1 H, td, J=7.6, 1 .2Hz ), 7.59 - 7.66(3 H, 
m ), 7.79 (1 H, t, J=2.2Hz ), 7.88 - 7.95 (2 H, m ). 

[0630] 

Reference Example 2 1 5 

2 -methyl -5- (3 -nitro phenoxy ) pyridine (10.27 g, 
44.6mmoI ), calcium chloride (2.48 g ) and mixing reduced 
iron (15.0 g ) to 85%ethanol (180 ml ), 4 hours it agitated 
with 90 deg C. 

reaction mixture was filtered with celite . 

filtrate was concentrated under vacuum , ethylacetate (500 
ml ) was added. 

mixture water (200 ml X 2 ) and was washed with saturated 
saline (100 ml). 

organic layer was dried with anhydrous magnesium sulfate . 

Under vacuum , it removed solvent , refined residue with 
[shirikagerukaramukuromatogurafii ](hexane : ethylacetate 
=2:1 ), 3 - it acquired [ (6 -methylpyridine -3- yl ) oxy ] 
aniline (6.79 g ) as reddish brown oyl . 

<sup>l</sup>H-nmr (200 MHz , CDCl<sub>3</sub> );de 
2.54 (3 H, s ), 3.72 (2 H, brs ), 6.30 (1 H, t, J=2.4Hz ), 6.35 (1 
H, ddd, J=8.3, 2.3, 0.8Hz ), 6.43 (1 H, ddd, J=7.9, 2.2, 
0.8Hz ), 7.07 - 7. 12(2 H, m ), 7.23 (1 H, dd, J=8.6, 2.9Hz ), 
8.30(1 H, d, J=2.7Hz). 

[0631] 

Reference Example 216 

2 -methyl -5- (4 -nitro phenoxy ) pyridine (1 1.25 g, 
48.9mmol ), calcium chloride (2.71 g ) and mixing reduced 
iron (16.4 g ) to 85%ethanol (200 ml ), 3 hours it agitated 

with 90 deg C. 

reaction mixture was filtered with celite . 

filtrate was concentrated under vacuum , ethylacetate (500 
ml ) was added. 

mixture water (200 ml X 2 ) and was washed with saturated 
saline (100 ml). 

organic layer was dried with anhydrous magnesium sulfate . 

Under vacuum , it removed solvent , refined residue of solid 
with recrystallization (ethylacetate -hexane ), 4 - it acquired 
[ (6 -methylpyridine -3- yl ) oxy ] aniline (8.83 g ) as pale 
yellow crystal . 

mpl03 -105degC. 

elemental analysis values 

C<sub> 1 2</sub>H<sub> 1 2</sub>N<sub>2</sub>0 doing 
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Calcd:C,7 1 .98;H,6.04;N, 1 3.99. 

Found:C,71 .68;H,5.81 ;N,14.07. 

^H-NMR(300MHz,CDCl3) 5 2.51(3H,s), 3.60(2 
H,brs), 6.65-6.70(2H,m), 6.83-6.88(2H,m), 7.0 
5(lH,d,J=8.4Hz), 7.12(lH,dd,J=8.6,3.2Hz), 8.2 
4(lH,d,J=3.0Hz). 

[0632] 

l-{3-'j7PP7xy+v)-3-:::ha^>-t^>(^M). 
^<b*;Uv'^A(5.60g)&li:ii7C$ifc(33.9g)^ 8 
5%X^y— ;U(400ml)IC;g'&^it,90 deg C V 

3 mrsmnLfzo 

;Ji;l^^MI±T. ;l$gL. i^^x^jU(ioooml)^ 

;g^ti^7k(400ml). 1 J1^7k^ft:!-h'J^A7K 
J#;']S(250mlx2). t&«]^^:>-h'J'^7A7KJtiS{20 
Oml)&i;fiaiO$^7K{100ml)r/^;1^Lfco 

^n7hy^3?-<-(^:^-y->:Sf^X5^;U-2:l)-e 
*liiL.3-{3--:7aP7^x/:^v)TxiJ>(20.3g)^ 

'H-NMR(200MHz,CDCl3) (5 3.72(2H,brs), 6.33 
(lH,t,J=2.2Hz), 6.37-6.49(2H,m), 6.87-7.26(5H, 
m). 

[0633] 
#%fi»j218 

4-(iH--r^^y— yL/-i--ryu):7xxyu 4-iihn:7 

xx;u X— 7^;U(9.28g. 33.0mmol). ^^b^>Uv 
'l7A(1.83g)&i;ii7cS*(ll.lg)$ 85%X^y-jU 
(130ml)IC;I^^F-H-, 90 deg C T* 13 mS^^L 

;lti]$^METs PKx^;u(300ml)^a] 

KtZo 

;l^!|^^7K(150ml)&i;tafP^ifi7K(75ml)r*^ 

-^5^'*y-;u-i--ryu)7xy+v]7xg>(2.64g) 



Calcd:C, 71.98;H, 6.04;N, 13.99. 
Found:C, 71,68;H, 5.81 ;N, 14.07. 

<sup>l</sup>H-nmr (300 MHz , CDCl<sub>3</sub> );de 
2.51 (3 H, s ), 3.60 (2 H, brs ), 6.65 - 6.70 (2 H, m ), 6.83 - 
6.88 (2 H, m ), 7.05(1 H, d, J=8.4Hz ), 7.12 (1 H, dd, J=8.6, 
3.2Hz ), 8.24 (1 H, d, J=3.0Hz ). 

[0632] 

Reference Example 2 1 7 

1 - (3 -chlorophenoxy ) - 3 -nitrobenzene (total amount ), 
calcium chloride (5.60 g ) and mixing reduced iron (33.9 g ) 
to 85%ethanol (400 ml ), 3 hours it agitated with 90 deg C. 

reaction mixture was filtered with celite . 

filtrate was concentrated under vacuum , ethylacetate (1000 
ml ) was added. 

mixture water (400 ml ), 1 normal sodium hydroxide aqueous 
solution production liquid (250 ml X 2 ), saturated sodium 
carbonate aqueous solution (200 ml ) and was washed with 
saturated saline (100 ml ). 

organic layer was dried with anhydrous magnesium sulfate . 

Under vacuum , it removed solvent , refined residue with 
[shirikagerukaramukuromatogurafii ](hexane .ethylacetate 
=2:1 ), 3 - it acquired (3 -chlorophenoxy ) aniline (20.3 g ) as 
brown color oyl . 

<sup>l</sup>H-nmr (200 MHz , CDCl<sub>3</sub> );de 
3.72 (2 H, brs ), 6.33 (1 H, t, J=2.2Hz ), 6.37 - 6.49 (2 H, m ), 
6.87 - 7.26 (5 H, m ). 

[0633] 

Reference Example 218 

4 - (1 H-imidazole -1- yl ) phenyl 4- nitrophenyl ether jpl 1 
(9.28 g, 33.0mmol ), calcium chloride (1.83 g ) and mixing 
reduced iron (1 1.1 g ) to 85%ethanol (130 ml ), 13 hours it 
agitated with 90 deg C. 

reaction mixture was filtered with celite . 

filtrate was concentrated under vacuum , ethylacetate (300 
ml ) was added. 

mixture water (150 ml ) and was washed with saturated saline 

(75 ml ). 

organic layer was dried with anhydrous magnesium sulfate . 

Under vacuum , it removed solvent , refined residue of solid 
with recrystallization (ethylacetate -diisopropyl ), 4 - it 
acquired [4 - (1 H-imidazole -1- yl ) phenoxy ] aniline (2.64 
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mp 133-1 34 deg C 

Ttm^^m C,5H,3N3O-0.2H2O tL 
X 



g ) as colorless crystal . 
mpl33-134degC. 
elemental analysis values 

C<sub>15</sub>H<sub>13</sub>N<sub>3</sub>O*0.2H<sub>2</sub>O 
doing 



Calcd:C,70.68;H,5.30;N,16.49. 

Found:C,70.85;H,5.55;N,16.36. 

^H-NMR(300MHz,CDCl3) S 3,64(2H,brs), 6.68- 
6.73(2H,m), 6.87-6.92(2H,m), 6.98-7.03(2H,m), 
7.1 9-7.2 l(2H,m), 7.26-7.3 l(2H,m), 7.77(1H, 
s). 

[0634] 

219 

4-(iH-'<^yy— ;u-i--r;u)7x~;u 3--hn:7 

x-;i/ X— ^;K9.31g. 33.1mmol). ^itiDl^iy 
^A(1.84g)&i;S7cl*(ll.lg)^ 85%x^/-;U 
(130ml)(C;S^^-y:.90 deg CX4 mmm^L 

tZo 

?g^%$7K(150ml)JiU*«&fD:ftia7K(75ml)-ej5fe 

^PTh^^^7^-(^4^-t^->:Mx5^;U=3:2^ 
:^Pe;UT*SllSB^H^fTl^. 3-[4-(lH--f5^y- 

;b-i->r;i/)7xy^i/]7-'J>(7.49g)$iife*gS 

mpl 56-158 deg C. 
7tm^m§. C,5H,3N30 tLX 

Calcd:C,7 1 .70;H,5.21 ;N,1 6.72. 

Found:C,71.55;H,5.05;N,16.81. 

'H-NMR(200MHz,CDCl3) 5 3.75(2H,brs), 6.35- 
6.50(3H,m), 7.06-7.3 7(7H,m), 7.79(lH,s). 

[0635] 
##«IJ 220 

2-(2-xhP7xy:^v)v^>y[b,d]:7^>(7.99 
g. 26,2mmol). ffi^b*;Uv'i7A(1.45g)ai;il5t; 



CalcdtC, 70.68;H, 5.30;N, 16.49. 
FoundiC, 70.85;H, 5.55;N, 16.36. 

<sup>l</sup>H-nmr (300 MHz , CDCl<sub>3</sub> );de 
3.64 (2 H, brs ), 6.68 - 6.73 (2 H, m ), 6.87 - 6.92 (2 H, m ), 
6.98 - 7.03 (2 H, m ),7.19 - 7.21 (2 H, m ), 7.26 - 7.31 (2 H, 
m), 7.77(1 H,s). 

[0634] 

Reference Example 219 

4 - (1 H-imidazole -1- yl ) phenyl 3- nitrophenyl ether jpl 1 
(9.31 g, 33.1mmol ), calcium chloride (1.84 g ) and mixing 
reduced iron (11.1 g ) to 85%ethanol (130 ml ), 4 hours it 
agitated with 90 deg C, 

reaction mixture was filtered with celite . 

filtrate was concentrated under vacuum , ethylacetate (300 
ml ) was added. 

mixture water (150 ml ) and was washed with saturated saline 

(75 ml ). 

organic layer was dried with anhydrous magnesium sulfate . 

Under vacuum , it removed solvent , refined residue with 
[shirikagerukaramukuromatogurafii ](hexane : ethylacetate 
=3:2*ethylacetate ), furthermore did recrystaliization with 
ethylacetate -diisopropyl , 3 - it acquired [4 - (1 H-imidazole 
-1- yl ) phenoxy ] aniline (7.49 g ) as colorless crystal . 

mpl56-158degC. 
elemental analysis values 

C<sub> 1 5</sub>H<sub> 1 3</sub>N<sub>3</sub>0 doing 
Calcd:C, 71.70;H, 5.21;N, 16.72. 
Found:C, 71.55;H, 5.05;N, 16.81. 

<sup>l</sup>H-nmr (200 MHz , CDCl<sub>3</sub> );de 
3.75 (2 H, brs ), 6.35 - 6.50 (3 H, m ), 7.06 - 7.37 (7 H, m ), 
7.79(1 H,s). 

[0635] 

Reference Example 220 

2 - (2 -nitro phenoxy ) di benzo [b, d ] furan (7.99 g, 
26.2mmol ), calcium chloride (1 .45 g ) and mixing reduced 
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^(8.77g)^ 85%X^/— ;U(100nil)IC;l^^-B-, 

90 deg cvimr^mwLfzo 

?I^!K3**(l50ml). 1 *S^7KM^b:l-hU't7A7K 

J8;"$(100ml). 7K(100ml)&i;fi&ffid^7K(75ml) 

(V'-^>V^[b,d]^^>-2--r;U*-+i/)7-'J>(4.15 
mp 103- 104 deg C. 

Ttm^^u C18H13NO2 tLx 



CaIcd:C,78.53;H,4.76;N,5.09. 

Found:C,78.57;H.5.03;N,5.16. 

*H-NMR(200MHz,CDCl3) 5 3.89(2H,brs), 6.72 
(lH,ddd,J=8.3,6.9,1.5Hz), 6,84-6.89(2H,m), 6.9 
9(1 H,td,J=7.5, 1 .5Hz), 7. 1 6( 1 H,dd,J=9.2,2.6Hz), 
7.31(lH,td,J=7.5,1.3Hz), 7.41-7.58(4H,m), 7.8 
6(lH,d,J=7.0Hz). 

[0636] 

2-(3~hP3?xy^v)v><>y[b,d]::?^>(7.99 
g. 26.2mmol). ^^b:t)>Uv^A(1.29g)&i;a7C 
l*(7.79g)^ 85%X^y-;b(100ml)lC;I^^F-y:> 

90 deg cvsmmmnuzo 

;1;'^^MET. 5i$6L. KKx^JK300ml)^/iP 

^tZo 

;I^1^^7K(150mlx2)&i;iafPa^7K(75inl) 

^ □ V ^:7^-(^+-»t> ^X^ ;U=4: 1 ^ 
3:l)-ei«iiL. ^FblcS^^Xf^^U-v^V^Pe^U 

x-^;i.T*ii$ga^^f L>. 3-(i;^>y[b,d]:7^ 
>-2-^^u;i-+v)7-'J>(5.48g)^?liillfe$SB^Bi: 



2003-11-11 

iron (8.77 g ) to85% ethanol (100 ml ), 2 hours it agitated 
with 90 deg C. 

reaction mixture was filtered with celite . 

filtrate was concentrated under vacuum , ethylacetate (300 
ml ) was added. 

mixture water (150 ml ), 1 normal sodium hydroxide aqueous 
solution production liquid (100 ml ), water (100 ml ) and was 

washed with saturated saline (75 ml ). 

organic layer was dried with anhydrous sodium sulfate . 

Under vacuum , it removed solvent , refined residue with 
[shirikagerukaramukuromatogurafii ](hexane : ethylacetate 
=4 : 1 and basic :hexane : ethylacetate =4:1), furthermore did 
recrystallization with ethylacetate -hexane , 2 - it acquired (di 
benzo [b, d ] fiiran -2- yloxy ) aniline (4.15 g ) as colorless 
crystal . 

mpl03-104deg C. 
elemental analysis values 

C<sub>l 8</sub>H<sub>13</sub>NO<sub>2</sub> doing 
CalcdrC, 78.53;H, 4.76;N, 5.09, 
FoundrC, 78.57;H, 5.03 ;N, 5.16. 

<sup>l</sup>H-nmr (200 MHz , CDCl<sub>3</sub> );de 
3.89 (2 H, brs ), 6.72 (1 H, ddd, J=8.3, 6.9, 1.5Hz ), 6.84 - 
6.89 (2 H, m ), 6,99 (1 H, td, J=7.5, 1.5Hz ), 7.16 (1 H, dd, 
J=9.2, 2.6Hz ), 7.31(1 H, td, J=7.5, 1.3Hz), 7.41 - 7.58 (4 H, 
m), 7.86(1 H,d, J=7.0Hz). 

[0636] 

Reference Example 221 

2 - (3 -nitro phenoxy ) di benzo [b, d ] furan (7.99 g, 
26.2mmol ), calcium chloride (1.29 g ) and mixing reduced 
iron (7.79 g ) to85% ethanol (100 ml ), 3 hours it agitated 
with 90 deg C. 

reaction mixture was filtered with celite . 

filtrate was concentrated under vacuum , ethylacetate (300 
ml ) was added. 

mixture water (1 50 ml X 2 ) and was washed with saturated 
saline (75 ml ). 

organic layer was dried with anhydrous sodium sulfate . 

Under vacuum , it removed solvent , refined residue with 
[shirikagerukaramukuromatogurafii ](hexane :ethylacetate 
=4 : 1 *3:1 ), furthermore did recrystallization with 
ethylacetate -diisopropyl ether jpl 1 , 3 - it acquired (di benzo 
[b, d ] ftiran -2- yloxy ) aniline (5.48 g ) as pale yellow 
crystal , 
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mp94-95 deg C. 
7C*^j>#fM CigH.jNOj tLX 

Calcd:C,78.53;H,4.76;N,5.09. 

Found:C,78.22;H,4.49;N,4.99. 

'H-NMR(200MHz,CDCl3) 8 3.69(2H,brs), 6.33 
(lH,t,J=2.2Hz), 6.38-6.44(2H,m), 7.10(lH,t,J= 
8.1Hz), 7.17(lH,dd,J=9.0,2.4Hz), 7.32(lH,td,J= 
7.4,1.4Hz), 7.46(lH,td,J=7.7,1.5Hz), 7.51-7.60 
(3H,m), 7.88{lH,d,J=8.0Hz). 

[0637] 

##i5<J 222 

1--P)l't0 V P '<>Hf >(5.4 1 g) . 4-:7x^;U- 
lH-'f5^V-;i/(5.53g, 38.4mmol), mWi^i'^ 
A(7.95g)at;^^b6l(II)^t°'Jv>(40ml)(-S 
^^-B". 125 deg C-C 13 BtPelit^Lfco 

KKx^;U(100ml)&t;jS14m^*D^. ^(D;l 
^m:m:^X 1.5 I^MfititLfco 

S^ifel^7K(150mlx2)&l/|&ffi:t^7K(75ml) 

— x;u-e>jt;ffLs i-(2-^hP77x-;u)-4-:7x- 

mpl36-138 deg C. 



Calcd:C,67.92;H,4. 1 8;N, 1 5.84. 

Found:C,67.95;H,4. 14;N, 1 5.82. 

*H-NMR(200MHz,CDCl3) 5 7.24-7.45(4H,ni), 
7.53(1 H,dd,J=7.7, 1 .5Hz), 7.64(1 H,td,J=7.8, 1 .6H 
z), 7.67(1 H,d,J=1.4Hz), 7.75(lH,dd,J=7.6,1.4H 
z), 7.79-7.84(2H,m), 8.04(1 H,dd,J=7.8,1.6Hz). 

[0638] 



mp94-95deg C. 
elemental analysis values 

C<sub>l 8</sub>H<sub>l 3</sub>NO<sub>2</sub> doing 
Calcd:C, 78.53;H, 4.76;N, 5.09. 
Found:C, 78.22;H, 4,49;N, 4.99. 

<sup>l</sup>H-nmr (200 MHz , CDCl<sub>3</sub> );de 
3,69 (2 H, brs ), 6.33 (1 H, t, J=2.2Hz ), 6.38 - 6.44 (2 H, m ), 
7.10 (1 H, t, J=8.1Hz ), 7.17 (1 H, dd, J=9.0, 2,4Hz ), 7.32(1 

H, td, J=7.4, 1.4Hz ), 7.46 (1 H, td, J=7.7, L5Hz ), 7.51 - 7.60 
(3 H, m ), 7.88 (1 H, d, J=8.0Hz ). 

[0637] 

Reference Example 222 

1 -fluoro -2- nitrobenzene (5.41 g ), 4 -phenyl - 1 H-imidazole 
(5.53 g, 38.4mmol ), potassium carbonate (7.95 g ) and 
mixing copper (II ) oxide to pyridine (40 ml ), 13 hours it 
agitated with 125 deg C. 

Including ethylacetate (100 ml ) and activated carbon , 
mixture 1 .5 hours was agitatedwith room temperature . 

It filtered reaction mixture with celite , washed with 
ethylacetate . 

filtrate was concentrated under vacuum , ethylacetate (300 

ml ) was added. 

mixture water (150 ml X 2 ) and was washed with saturated 
saline (75 ml ). 

organic layer was dried with anhydrous sodium sulfate . 

Under vacuum , it removed solvent , refined residue with 
[shirikagerukaramukuromatogurafii ](hexane :ethylacetate 
=3:1 *2:1 ), it washed crystal which was precipitated with 
diisopropyl ether jpl 1 , 1 - (2 -nitrophenyl )- 4 -phenyl 
-1 H-imidazole it acquired (7.66 g ) as brown color crystal . 

mpl36-138degC. 

elemental analysis values 

C<sub>l 5</sub>H<sub>l l</sub>N<sub>3</sub>0<sub>2</sub> 
doing 

Calcd:C, 67.92;H, 4.18;N, 15.84. 
FoundrC, 67.95;H, 4.14;N, 15.82. 

<sup>l</sup>H-nmr (200 MHz , CDCl<sub>3</sub> );de 
7.24 - 7.45 (4 H, m ), 7,53 (1 H, dd, J=7.7, 1.5Hz ), 7.64 (1 H, 
td, J=7.8, 1.6Hz ), 7.67 (1 H, d, J-1.4Hz ), 7.75 (1 H, dd, 
J=7.6, L4Hz ), 7.79- 7.84 (2 H, m ), 8.04 (1 H, dd, J=7.8, 

I. 6Hz). 

[0638] 
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223 

1- :7;U7)"P-2~hP^>4f>(7.06g.50.0mmo!). 

2- p«^;U-5-^>V/5'7yp— ;K8.67g)&l/xh 
7:?5^iUT>^-'!7A:?P5K(0.81g)^ 10%7KK 
<b±h'J'i'A7kit;'iS(60ml)St;h;UX>(60ml)(C 
;g^^-B:. 120 deg C 12 ^fSmnUzo 

p^Xf^;U(500ml)$AP^. 7K(200ml). 1 S^7K 
^<b:hh'J't7A7K5§i«(200ml). 7K(200ml)&t; 
fia?0d^7K(100ml)r*gfe;tLfco 

;b)-e*ISLs2-^^;u.i,3-^>yTTy-;u-5- 
-f;u 2--hP:7x-;u x— x;Ki2.6g)^J3cfe 

mpl06-107 deg C. 



Calcd:C,58.73;H,3.52;N,9.78. 

Found:C,58.88;H,3.49;N,9.64. 

'H-NMR(300MHz,CDCl3) d 2.83(3H,s), 7.07(1 
H,dd,J=8.4,1.2Hz), 7.14(lH,dd,J=8.7,2.4Hz), 7. 
23(1 H,ddd,J=8. 1 ,7.5,0.6Hz), 7.52(1 H,ddd,J=8. 1 , 
7.5,1. 5Hz), 7.56(lH,d,J=2.7Hz), 7.81(lH,d,J=8. 
4Hz), 7.99(lH,dd,J=8.0,1.7Hz). 

[0639] 

##^J 224 

l-:7;U:^-P-2-iiKP^>-tf>(7.06g. 50,0mmol). 
l-37x-;ue'<^i^>(8.52g)&i;i^SI*'J':7A 
(8.29g)^ DMF(l00nil)IC?I^$1±,^Sr* 22.5 

SfSS^i^D^MET. m^L. g^^x^jU(500 

;1^1^^7K(200ml X 2)&t;fiSftd^7K(75ml) 

;U)Tf*titL. l-(2--hP:7x-;UH-7x^^Ue 
^7V>(10.5g)$^b>i;fe^B^B^:LT^#fco 

mpl09-lll deg C. 

Jtm^^m CifiHnNjOsirLT 



Reference Example 223 

1 -fluoro -2- nitrobenzene (7.06 g, 50.0nimol ), 2 -methyl -5- 
[benzochiazorooru ] (8.67 g ) and 10% sodium hydroxide 
aqueous solution production liquid (60 ml ) and mixing 
[tetorabuchiruanmoniumuburomido ] (0.81 g ) to toluene (60 
ml ), 12 hours it agitated with 120 deg C. 

Including ethylacetate (500 ml ), water (200 ml ), 1 normal 
sodium hydroxide aqueous solution production liquid (200 
ml ), water (200 ml ) and youwashed with saturated saline 
(100 ml ). 

organic layer was dried with anhydrous sodium sulfate . 

Under vacuum , it removed solvent , refined residue with the 
recrystallization (ethylacetate ), 2 -methyl -1,3- benzothiazole 
-5-yl 2- nitrophenyl ether jpl 1 it acquired (12.6 g ) as ash 
color crystal . 

mpl06-107degC. 

elemental analysis values 

C<sub>14</sub>H<sub>10</sub>N<sub>2<;/sub>O<sub>3</sub>S 
doing 

CalcdrC, 58.73;H, 3.52;N, 9.78. 
FoundiC, 58.88;H, 3.49;N, 9.64. 

<sup>l</sup>H-nmr (300 MHz , CDCl<sub>3</sub> );de 
2.83 (3 H, s), 7,07(1 H, dd, J-8.4, 1.2Hz ), 7.14 (1 H, dd, 
J=8.7, 2.4Hz ), 7.23 (1 H, ddd, J=8.1, 7.5, 0.6Hz ), 7.52 (1 H, 
ddd, J=8.1, 7.5, 1.5Hz ), 7.56 (1 H, d, J=2.7Hz ),7.81 (1 H, d, 
J=8.4Hz ), 7.99 (1 H, dd, J=8.0, 1.7Hz ). 

[0639] 

Reference Example 224 

1 -fluoro -2- nitrobenzene (7.06 g, 50.0mmol ), 1 -phenyl 
piperazine (8.52 g ) and mixing potassium carbonate (8.29 g ) 
to DMF (100 ml ), 22.5 hours it agitated with room 
temperature . 

reaction mixture was concentrated under vacuum , 
ethylacetate (500 ml ) was added. 

mixture water (200 ml X 2 ) and was washed with saturated 
saline (75 ml ). 

organic layer was dried with anhydrous sodium sulfate . 

Under vacuum , it removed solvent , refmed residue with the 
recrystallization (ethylacetate ), 1 - (2 -nitrophenyl ) - 4 
-phenyl piperazine it acquired (10.5 g ) as orange crystal . 

mpl09-llldegC. 

elemental analysis values 
C<sub> 1 6</sub>H<sub> 1 7</sub>N<sub>3</sub>0<sub>2</sub> 
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Calcd:C,67.83;H,6.05;N,14.83. 

Found:C,67.76;H,5.90;N, 14.64. 

^H-NMR(300MHz,CDCl3) 5 3.22-3.25(4H,m), 
3.33-3.36(4H,m), 6.90(1 H,tU=7.4,0.9Hz), 6.94- 
6.99(2H,m), 7.08(lH,ddd,J=8.3,7.1,1.2Hz), 7.20 
(lH,dd,J=8.3,l.lHz), 7.27-7. 33(2H,m), 7.51(1 
H,ddd,J=8.4,7.2,1.6Hz), 7.79(1 H,dd,J-8.3,1.7H 
z). 

[0640] 
##fiiij 225 

i-(2--hP:7x-;u)-4-3?x-^u-iH->rsyy-;u 

(7.40g. 27.9mmol). iS^b:^;Uv't7ix(1.55g)&i; 
^5£»(7.79g)$85%X^y-~-;U(100ml)lC?I^^F 
■y:. 90 deg C 3.5 msm^Ltzo 

m^^^KT. ^^mU BtKx^;U(300ml)^iP 
;I^!|^^7K(1 50ml X 2)&i;i&f P^ig7K(75ml) 

^7P-7h^'^^7-f-('^++^>:i^Kx5^;ix=2:l^ 
l:l)-e$ISL. it^x^;u-S;>fV3^p|f;ux-x 
^U-eSSSS^ff L\ 2-(4-:7xx;U-lH-^5^*:/- 

tZo 

mpl 19-121 deg C. 



Calcd:C,76.57;H,5.57;N,17.86. 

Found:C,76.56;H,5.37;N,18.03. 

'H-NMR(200MHz,CDCl3) S 3.75(2H,brs), 6.84 
(lH,td,J=7.6,1.4Hz), 6.86(lH,d,J=7.6Hz), 7.15- 
7.32(3H,m), 7.37-7.45(3H,m), 7.69(1 H,d,J=0.8 
Hz), 7.82-7.86(2H,ni). 

[0641] 

226 

2.y5^;U-l,3-/<>V'5'7y— 2-~hP 
:7x-;U X— i^;U(ll.2g, 39.1mmol). ikitiDl 
V'^7A(2.17g)Si;il5L^(10.9g)$ 85%x^/- 
;K150ml)IC;l^^iJ:.90 deg C "C 3.5 ^felit 



doing 

Calcd:C, 67.83;H, 6.05;N, 14.83. 
Found:C, 67.76;H, 5.90;N, 14.64. 

<sup>l</sup>H-nmr (300 MHz , CDCl<sub>3</sub> );de 
3.22 - 3.25 (4 H, m ), 3.33 - 3.36 (4 H, m ), 6.90 (1 H, tt, 
J=7.4, 0.9Hz ), 6.94 - 6.99 (2 H, m ),7.08 (1 H, ddd, J=8.3, 
7.1, 1.2Hz ), 7.20 (1 H, dd, J-8.3, l.lHz ), 7.27 - 7.33 (2 H, 
m ), 7.51 (1 H, ddd, J=8.4, 7.2, 1.6Hz ), 7.79 (1 H, dd, J=8.3, 
1.7Hz ). 

[0640] 

Reference Example 225 

1 - (2 -nitrophenyl ) - 4 -phenyl -IH-imidazole (7.40 g, 
27.9mmol ), calcium chloride (1 .55 g ) and mixing reduced 
iron (7.79 g ) to 85%ethanol (100 ml ), 3.5 hours it agitated 
with 90 deg C. 

It filtered reaction mixture with celite , washed with 
ethylacetate . 

filtrate was concentrated under vacuum , ethylacetate (300 
ml ) was added. 

mixture water (1 50 ml X 2 ) and was washed with saturated 
saline (75 ml ). 

organic layer was dried with anhydrous sodium sulfate . 

Under vacuum , it removed solvent , refined residue with 
[shirikagerukaramukuromatogurafii ](hexane rethylacetate 
=2:1*1:1 ), did recrystallization with ethylacetate -diisopropyl 
ether jpl 1 , 2 - it acquired (4 -phenyl -IH-imidazole -1- yl ) 
aniline (4.69 g ) as colorless crystal . 

mpll9-121degC. 
elemental analysis values 

C<sub>l 5</sub>H<sub>13</sub>N<sub>3<;/sub> doing 
Calcd:C, 76.57;H, 5.57;N, 17.86. 
Found:C, 76.56;H, 5.37;N, 18.03. 

<sup>l</sup>H-nmr (200 MHz , CDCl<sub>3</sub> );de 
3.75 (2 H, brs ), 6.84 (1 H, td, J=7.6, 1.4Hz ), 6.86 (1 H, d, 
J=7.6Hz ), 7.15 - 7.32 (3 H, m ), 7.37 - 7.45(3 H, m ), 7.69 (1 
H, d, J=0.8H2 ), 7.82 - 7.86 (2 H, m ). 

[0641] 

Reference Example 226 

2 -methyl -1, 3- benzothiazole -5-yl 2- nitrophenyl ether jpl 1 
(1 1.2 g, 39.1mmol ), calcium chloride (2.17 g ) and mixing 
reduced iron (10.9 g ) to 85% ethanol (150 ml ), 3.5 hours it 
agitated with 90 deg C. 
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7k(250n)l X 2)&i;jS?Q$iS;K(100ml) 

2-[(2-y5^;u-i,3-'<>V'5^yv/-;u-5-'f^u):i-4r 

i/]7-'J>(7.74g)$lifeiiSSai:Lrlif=o 

mp81-83 deg C. 

Tclft^J-fiffii C,4H,2N20S tLX 



Calcd:C,65.60;H,4.72;N,10.93. 

Found:C,65.68;H,4.96;N,10.91. 

'H-NMR(200MHz,CDCl3) <5 2.81(3H,s), 3.81(2 
H,brs), 6.72(1 H,td,J=7.6,1.6Hz), 6.84(lH,dd,J= 
7.7,1.5Hz), 6.90(1 H,dd,J=8. 1,1.5Hz), 7,00(lH,t 
d,J=7.5,1.2Hz), 7.84(1 H,dd,J=8.8,2.6Hz), 7.50 
(lH,d,J=2.6Hz), 7.72(1 H,d,J=8.4Hz). 

[0642] 

##<5IJ 227 

1- (2--hP:7x-;U)-4-7'x-;Ut°'<^V>(10.22 
g. 36.1mmol). tilb^^Uv*^ A(2.00g)&l/:jl7E 

Sfc(io.ig)^ 85%x$y-;Ki50mi)lcil^$-ti-. 

90 deg c-QsmmmwLtz. 

;I^!|^g$7K(200mi X 2)&i;iafo:ft^7K(ioomi) 

2- (4-7^x-;U-l-e^^V-;U)7-'J>(3.40g)^ 
mpl23-125 deg C. 
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It filtered reaction mixture with celite , washed with 
ethylacetate . 

filtrate was concentrated under vacuum , ethylacetate (500 
ml ) was added. 

mixture water (250 ml X 2 ) and was washed with saturated 
saline (100 ml ). 

organic layer was dried with anhydrous sodium sulfate . 

Under vacuum , it removed solvent , refined residue with 
[shirikagerukaramukuromatogurafii ](hexane : ethylacetate 
=2:1 ), did recrystallization with ethylacetate -hexane , 2 - it 
acquired [ (2 -methyl -1,3- benzothiazole -5-yl ) oxy ] aniline 
(7.74 g ) as colorless crystal . 

mp81-83deg C. 

elemental analysis values 

C<sub>14</sub>H<sub>12</sub>N<sub>2</sub>OS doing 
CalcdrC, 65.60;H, 4.72;N, 10.93. 
FoundiC, 65.68;H,4.96;N, 10.91. 

<sup>l</sup>H-nmr (200 MHz , CDCl<sub>3</sub> );de 
2.81 (3 H, s ), 3.81 (2 H, brs ), 6.72 (1 H, td, J=7.6, 1.6Hz ), 
6.84(1 H, dd, J=7.7, 1.5Hz ), 6.90(1 H, dd, J=8.1, 1.5Hz), 
7.00 (1 H, td, J=7.5, 1.2Hz ),7.84 (1 H, dd, J=8.8, 2.6Hz ), 
7.50 (1 H, d, J=2.6Hz ), 7.72 (1 H, d, J=8.4H2 ). 

[0642] 

Reference Example 227 

1 - (2 -nitrophenyl ) - 4 -phenyl piperazine (10.22 g, 
36.1mmol ), calcium chloride (2.00 g ) and mixing reduced 
iron (10.1 g ) to 85%ethanol (150 ml ), 3 hours it agitated 
with 90 deg C. 

It filtered reaction mixture with celite , washed with 
ethylacetate . 

filtrate was concentrated under vacuum , ethylacetate (500 
ml ) was added. 

mixture water (200 ml X 2 ) and was washed with saturated 
saline (100 ml). 

organic layer was dried with anhydrous sodium sulfate . 

Under vacuum , it removed solvent , refined residue with 
[shirikagerukaramukuromatogurafii ] (hexane lethylacetate 
=4 : 1 ), did recrystallization with ethylacetate -hexane , 2 - it 
acquired (4 -phenyl -1- piperazinyl ) aniline (3.40 g ) as pale 
yellow crystal . 

mpl23-125degC. 
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Calcd:C,75.85;H,7.56;N,16.59, 

Found:C,75.48;H,7.56;N,16.30, 

*H-NMR(200MHz,CDCl3) d 3.08(4H,t,J=5.0Hz), 
3,34(4H,t,J=4.8Hz), 4.00(2H,brs), 6.74-7.07(7 
H,m), 7.29-7.36(2H,m). 

[0643] 

##^51J 228 

3-T^/5'^3'xy— ;U(3.76g. 30.0mmol)^X^ 
y-;K30ml)(C}ifi|^-y:. h'>lx^;U75>(4.6m 
3-:?P^:^Pe:i->Kx5^;U(5.43g)^iD 

^tZo 

7.5 mmmnLfzo 

SJJE?l^!K3^MET. ;1$SL. P^x^;u(300 
ml)^J!)P^fco 

;g^tl^*(150nil)&lXiaiD:ftifi7K(75ml)"e^ 

^□Vhy^:7-<-(^+-9->:PKx5^;U=4:l^ 
3:W2:l)-efflML.3-[(3-TS/7'x-;U)X;U3^ 
•7-;L/]^Pe:i->Kx^;K6.45g)^Mfe:^-r;U 

'H-NMR(200MHz,CDCl3) d 1.26(3H,t,J=7.1Hz), 
2.62(2H,t,J=7.4Hz), 3.14(2H,t,J=7.5Hz), 3.67 
(2H,brs), 4.14(2H,q,J=7.2Hz), 6.52(1 H,ddd,J-7. 
9,2.3,0.9Hz), 6.69-6.78(2H,m), 7.08(lH,t,J=7.9 
Hz). 

[0644] 

##^J 229 

3-75y5';J-:7xy— jU(3.76gs 30.0mmol). 
n=Ej^)l 7x-;U X— 7^;i.(6.87g)&i;xh^ 

:?^;u7>^:i.'i?A:?P5K(o.48g)^ io%7K^ 

1b:M-U'!7A7lC?#;'«(50mI)at;h^UX>(50ml)IZ 

m^^^s msr* 18 B#feHf i*Lfco 

itKx^>K300ml)$-JPx_. 7K(100ml)&i;taSl 

:til7K(75ml)T?^;fLfco 

<7PVhy^37>f-~(^^Ht>:PKxT;U=3:l)-e 
*IS?L. 3-[(4-3?xy4^v:^^^^l.)X;i'7Tx;U]7 
xg>(7.88g)^ftfe;i--r;u<!:L-C^#/-Co 
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elemental analysis values 

C<sub> 1 6</sub>H<sub> 1 9</sub>N<sub>3</sub> doing 
CalcdiC, 75.85;H, 7.56;N, 16.59. 
FoundiC, 75.48;H, 7.56;N, 16.30. 

<sup>l</sup>H-nmr (200 MHz , CDCl<sub>3</sub> );de 
3.08 (4 H, t, J=5.0Hz ), 3.34 (4 H, t, J=4.8Hz ), 4.00 (2 H, 
brs ), 6.74 - 7.07 (7 H, m ), 7.29 - 7.36(2 H, m ). 

[0643] 

Reference Example 228 

3 -amino thiophenol melting (3.76 g, 30.0mmol ) in ethanol 
(30 ml ), it added triethylamine (4.6 ml ) and 3-bromo ethyl 
propionate (5.43 g ). 

mixture 7.5 hours was agitated with room temperature . 

reaction mixture was concentrated under vacuum , 
ethylacetate (300 ml ) was added. 

mixture water (150 ml ) and was washed with saturated saline 

(75 ml ). 

organic layer was dried with anhydrous sodium sulfate . 

Under vacuum , it removed solvent , refined residue with 
[shirikagerukaramukuromatogurafii ](hexane rethylacetate 
=4 : 1 *3: 1 *2: 1 ), 3 - it acquired [ (3 -amino phenyl ) 
sulfanyl ] ethyl propionate (6.45 g ) as yellow oyl . 

<sup>l</sup>H-nmr (200 MHz , CDCl<sub>3</sub> );de 
1.26 (3 H, t, J=7.1Hz ), 2.62 (2 H, t, J=7.4Hz ), 3.14 (2 H, t, 
J=7.5Hz ), 3.67 (2 H, brs ), 4,14 (2 H, q, J=7.2Hz ), 6.52 (1 H, 
ddd, J=7.9, 2.3, 0.9Hz ),6.69 - 6,78 (2 H, m ), 7.08 (1 H, t, 
J=7.9Hz ). 

[0644] 

Reference Example 229 

3 -amino thiophenol (3.76 g, 30.0mmol ), 4 -bromobutyl 
phenyl ether (6.87 g ) and 10% sodium hydroxide aqueous 
solution production liquid (50 ml ) and mixing 
[tetorabuchiruanmoniumuburomido ] (0.48 g ) to the toluene 
(50 ml ), 18 hours it agitated with room temperature . 

Including ethylacetate (300 ml ), water (100 ml ) and you 
washed with saturated saline (75 ml ). 

organic layer was dried with anhydrous sodium sulfate . 

Under vacuum , it removed solvent , refined residue with 
[shirikagerukaramukuromatogurafii ](hexane rethylacetate 
=3:1 ), 3 - it acquired [ (4 -phenoxy butyl ) sulfanyl ] aniline 
(7.88 g ) as yellow oyl . 
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'H-NMR(200MHz,CDCl3) 5 1.76-1.96(4H,m), 
2.97(2H,U-7.0Hz), 3.62(2H,brs), 3.97(2H,t,J= 
5.9Hz), 6.49(lH,ddd,J=7.8,2.2,0.9Hz), 6.65(1H, 
U=1.8Hz), 6.70-6.75(1 H,m), 6.86-6.97(3H,m), 
7.06(1 H,t,J=7.8Hz), 7.23-7.3 1 (2H,m). 

[0645] 

##151J 230 

3-75^:7x7— ;U(3.27g. 30.0mmol). BOiti^ 

DMF(30ml)IC;l^^-y:, 80 deg C V 22,5 9^fS 
mWLtzo 

S^Kx5^;K250ml)^ iP^. 0.5 7KKfb:J-h 

'j'^A7Ki§;']S(3oomi)ai;i&fo:t^7k(i50mi)-e 

3-(v^P^4^v;U^+v)7-'J>(327 

*H-NMR(200MHz,CDCl3) 5 1 .04-2.07(1 0H,m), 
3.64(2H,brs), 4.07-4.23(lH,m), 6.08-6.34(3H, 
m), 6.95-7.07(1 H,m). 

[0646] 

##1?ij231 

3-7^/3?xy— ;K3.27g. 30.0mmol). 2-^PPX 
^)i^zfn[iju x-i^;K3.68g).3^1b:l-h'J'l7 
A(1.12g)&i;m^*'J'^A(4.98g)^ DMF(30m 
l)IC;i^^Fi±s 80 deg C T* 8 mumnUzo 

X-^;K300ml)^ AP^. 7K(150ml). 1 %R^7KM 
^b:^K'J'^A7K/^;'«(l00ml). 7K(l50ml)&i;fi& 

*0di§7K(75ml)TrJ5fe;fLfco 

^7PTh'y^3'-<-(^^-tl->:P^X5^JU=4:l^ 
3:l)-efflSL. 3-(2-3^P7K+vXh+v)7xiJ> 
(1.28g)^^fe;r-r^UtLT#fco 

'H-NMR(300MHz,CDCl3) S 0.93(3H,t,J=7.5Hz), 
1.63(2H,sextet,J-7.1Hz), 3.49(2H,t,J=6.6H2), 
3.64(2H,br), 3.77(2H,t,J=5.1Hz), 4.08(2H,t,J=5. 
IHz), 6.27-6.36(3H,m), 7.04(1 H,t,J-8.3Hz). 



[0647] 
##fi?IJ 232 

l-:7;U:^P-2-xhP^>-lf>(7.06g. 50.0mmol). 
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<sup>l</sup>H-nmr (200 MHz , CDCl<sub>3</sub> );de 
1.76 - 1.96 (4 H, m ), 2.97 (2 H, t, J=7.0Hz ), 3.62 (2 H, brs ), 
3.97 (2 H, t, J=5.9Hz ), 6.49 (1 H, ddd, J=7.8, 2.2, 0.9Hz ), 
6.65(1 H, t, J-l.SHz ), 6.70 - 6.75 (1 H, m ), 6.86 - 6.97 (3 H, 
m ), 7.06 (1 H, t, J=7.8Hz ), 7.23 - 7.31 (2 H, m ). 

[0645] 

Reference Example 230 

3 -amino phenol (3.27 g, 30.0mmol ), iodide cyclohexane 
(6.30 g ) and mixing potassium carbonate (4.98 g ) to DMF 
(30 ml ),22.5 hours it agitated with 80 deg C. 

Including ethylacetate (250 ml ), 0.5 rule sodium hydroxide 
aqueous solution production liquid (300 ml ) and you washed 
with saturated saline (150 ml ). 

organic layer was dried with anhydrous sodium sulfate . 

Under vacuum , it removed solvent , refined residue with 
[shirikagerukaramukuromatogurafii ](hexane : ethylacetate 
=3:1 ), 3 - it acquired (cyclohexyloxy group ) aniline (327 
mg ) as brown color oyl . 

<sup>l</sup>H-nmr (200 MHz , CDCl<sub>3</sub> );de 
1 .04 - 2.07 (10 H, m ), 3.64 (2 H, brs ), 4.07 - 4.23 (I H, m ), 
6.08 - 6.34 (3 H, m ),6.95 - 7.07 (1 H, m ). 

[0646] 

Reference Example 23 1 

3 -amino phenol (3.27 g, 30.0mmol ), 2 -chloroethyl propyl 
ether (3.68 g ), sodium iodide (1 .12 g ) and mixing potassium 
carbonate (4.98 g ) to the DMF (30 ml ), 8 -hour it agitated 
with 80 deg C. 

Including ether (300 ml ), water (150 ml ), I normal sodium 

hydroxide aqueous solution production liquid (100 ml ), water 
(150 ml ) and youwashed with saturated saline (75 ml ). 

organic layer was dried with anhydrous sodium sulfate . 

Under vacuum , it removed solvent , refined residue with 
[shirikagerukaramukuromatogurafii ](hexane : ethylacetate 
=4 : 1 *3:1 ), 3 - it acquired (2 -propoxy ethoxy ) aniline (1.28 
g ) as brown color oyl . 

<sup>l</sup>H-nmr (300 MHz , CDCl<sub>3</sub> );de 
0.93 (3 H, t, J=7.5Hz ), 1.63 (2 H, sextet, J-7.1Hz ), 3.49 (2 
H, t, J=6.6Hz ), 3.64 (2 H, br ), 3.77 (2 H, t, J=5.1Hz ), 4.08 
(2 H, t, J=5.lHz ),6.27 - 6.36 (3 H, m ), 7.04 (I H, t, 
J=8.3Hz ). 

[0647] 

Reference Example 232 

1 -fluoro -2- nitrobenzene (7.06 g, 50.0mmol ), 4 - (4 
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4-(4-^PP3^xii;U)-4-tKPlf^'Jv>(10.6g) 
Sl/@t^*'J't7A(8.29g)^ DMF(100ml)IC;l^ 

^-^s 60 deg c T* 16 msmnuzo 

;I^1^^7k(200ml X 2)&t;i&fP:ft^7K(100ml) 

JSiX^MET. e^L.4-(4-^np:7x-;u).i- 

(2— hP7xz:;U).4-e^'je/y-;U(17.4g)^)pI 

^H-NMR(300MHz,CDCl3)<5 1.79-1. 85(2H,m), 
2.30(2H,td,J=13.1,4.3Hz), 3.17-3.21(2H,m), 3.3 
4(2H,td,J=12.2,2.4Hz), 7.05(lH,ddd,J=8.1,7.2,l. 
IHz), 7.23(lH,dd,J=8.4,1.2Hz), 7.33-7.38(2H, 
m), 7.46-7.53(3H,m), 7.81(lH,dd,J=8.1,1.5Hz), 
OH (il^SLrt^<*:L^. 

[0648] 

233 

4-(4-^pp:7x-;u)-i-(2--hP7x-;u)-4-e'< 

uv/-;K^M)&i;sta(i8.2g)$ 1 mmym 

^b-th'J'!7A7k5§iS(125ml)S.l>* THF(125ml)|C 

s^^F-B". 75 deg c 1: 6 msmnuzo 

ii/'^^SSET. PKxT;K500ml)^JlP 

;I^t)^7K(200ml X 2)&lSm^^^7Ki\00m\) 

^ P V K^^^7>r-(^+tH> :it^X^;U=4: 1 ^ 
3:l)-efflSLs $blcpKxf^;u-i;>fv:fpe;u 
X-x;UTfSf£rB^1tl^> l-(2-T5y3?x-;U)-4 

-(4-^^pp:7x-;u)-4-e'^Uvy-;K7.i9g)^# 

mp 155-1 57 deg C. 
Ttmi^^U C,7H,9C1N20 tLX 



Calcd:C,67.43;H,6.32;N,9.25. 
Found:C,67.19;H,6.08;N,9.10. 
•H-NMR(200MHz,CDC13) 6 1 .63(1 H,brs), 1 .82- 
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-chlorophenyl ) - 4 -hydro piperidine (10.6 g ) and mixing 
potassium carbonate (8.29 g ) to DMF (100 ml ), 16 hours it 
agitated with 60 deg C. 

reaction mixture was concentrated under vacuum , 
ethylacetate (500 ml ) was added, 

mixture water (200 ml X 2 ) and was washed with saturated 
saline (100 ml ). 

organic layer was dried with anhydrous sodium sulfate . 

Under vacuum , it removed solvent , 4 - (4 -chlorophenyl ) - 1 
- (2 -nitrophenyl ) - 4 -piperidinol itacquired (17.4 g ) roughly 
as reddish brown oyl . 

this compound above this without refining it used for 
followingreaction. 

<sup>l</sup>H-nmr (300 MHz , CDCl<sub>3</sub> );de 
1,79 - 1,85 (2 H, m ), 2.30 (2 H, td, J=13.1, 4.3Hz ), 3.17 - 
3.21 (2 H, m ), 3.34 (2 H, td, J=12.2, 2.4Hz ), 7.05(1 H, ddd, 
J=8.1, 7.2, 1,1Hz ), 7.23 (1 H, dd, J=8.4, 1.2Hz ), 7.33 - 7.38 
(2 H, m ), 7.46 - 7.53 (3 H, m ), 7.81 (1 H, dd, J=8.1, 1.5Hz ), 
OH hasnot done identification . 

[0648] 

Reference Example 233 

4 - (4 -chlorophenyl ) - 1 - (2 -nitrophenyl ) - 4 -piperidinol 
(total amount ) and 1 normal sodium hydroxide aqueous 
solution production liquid (125 ml ) and mixing zinc (18.2 
g )to THF (125 ml ), 6 hours it agitated with 75 deg C. 

reaction mixture was filtered with celite . 

filtrate was concentrated under vacuum , ethylacetate (500 

ml ) was added, 

mixture water (200 ml X 2 ) and was washed with saturated 
saline (100 ml ). 

organic layer was dried with anhydrous sodium sulfate . 

Under vacuum , it removed solvent , refined residue with 
[shirikagerukaramukuromatogurafii ](hexane : ethylacetate 
=4 : 1 *3:1 ), furthermore did recrystallization with 
ethylacetate -diisopropyl ether jpl 1 , 1 - (2 -amino phenyl ) - 
4 - (4 -chlorophenyl ) - 4-piperidinol it acquired (7.19 g ) as 
red color crystal . 

mpl55-157deg C. 

elemental analysis values 

C<sub>l 7</sub>H<sub>19<;/sub>ClN<sub>2</sub>0 doing 
CalcdiC, 67.43;H, 6.32;N, 9.25, 
Found:C, 67.19;H, 6.08;N, 9.10. 

<sup>l</sup>H-nmr (200 MHz , CDCl<sub>3</sub> );de 
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1.91(2H,m), 2.15-230(2H,m), 3.07-3. 18(4H,m), 
4.00(2H,brs), 6.74-6.80(2H,m), 6.95(1 H,td,J= 
7.5,1.5Hz), 7.10(lH,dd,J=8.0,1.5Hz), 7.33-7.39 
(2H,m), 7.47-7.53(2H,m). 

[0649] 

234 

2-- hP^> v;U:?P^K(8.64g. 40.0mmol)St/ 
2-;t;U*3^h^>y5'7V— ;K7.36g)^ THF(40 

ic;i#^?ii-.^;ST*2i mmnuz. 

SIJES^^^JSET. /BISL. SS|x5^;K300 

;g^ifel^7K(100ml X 2)&i;t&fP:ttl7K(75ml) 

$gB^HS^Tl\ i,3.^>7T77-;u-2.-r;u 2-^ 

hP^>i;;U X;U7>rK(6.09g)^;iKllfe*ga^H<!: 



mp66-68 deg C. 

7C^5^*fffl Ci4H,oN202S2 t 



1 .63 (1 H, brs ), 1 .82 - 1 .9 1 (2 H, m ), 2. 1 5 - 2.30 (2 H, m ), 
3.07 - 3.18 (4 H, m ),4.00 (2 H, brs ), 6.74 - 6.80 (2 H, m ), 
6.95 (1 H, td, J=7.5, 1.5Hz ), 7.10 (1 H, dd, J-8.0, 1.5Hz ), 
7.33 - 7.39 (2 H, m ), 7.47 - 7.53(2 H, m ). 

[0649] 

Reference Example 234 

2 -nitrobenzyl bromide (8.64 g, 40.0mmol ) and 2 - THF (40 
ml ) and mixing [merukaputobenzochiazooru ] (7.36 g ) to 1 
normal sodium hydroxide aqueous solution production liquid 
(40 ml ),21 hour it agitated with room temperature . 

reaction mixture was concentrated under vacuum , 
ethylacetate (300 ml ) was added. 

mixture water (100 ml X 2 ) and was washed with saturated 
saline (75 ml ). 

organic layer was dried with anhydrous sodium sulfate . 

Under vacuum , it removed solvent , residue did 1 and 3 
-benzothiazole -2- yl 2- nitrobenzyl sulfide itacquired 
recrystallization with ethylacetate , (6.09 g ) as pale yellow 
crystal . 

mp66-68deg C. 



elemental analysis values 

C<sub> 1 4</sub>H<sub> 1 0</sub>N<sub>2</sub>O<sub>2</sub>S<sub>2</sub> 
doing 



Calcd:C,55.61 ;H,3.33;N,9.26. 
Found:C,55.58;H,3.06;N,9.2K 

'H-NMR(300MHz,CDCl3) 5 4.96(2H,s), 7.29(1 

H, ddd,J=8.0,7.4,1.4Hz), 7.40-7.46(2H,m), 7.55 
(lH,td,J=7.7,1.6Hz), 7.72-7.75(1 H,m), 7.82(1H, 
dd, J=7.8, 1 . 8Hz), 7.91(1 H,ddd,J=8. 1 , 1 .2,0.6Hz), 
8.06(1 H,dd,J=8.1,1.5Hz). 

[0650] 

#^0IJ 235 

I, 3-^>y^rV^— ;i/-2--f;U 2--hP^>v^l/ 
X^U7<K(2.85g. 9.43mmol). ^^b^^Uv^A 
(0.52g)&i;ii7ci*(2.63g)^ 85%X^y-;U(50 
ml)IC;g^$-t+. 90 deg CV2 mmmnUzo 

;i;'«^METii.ffiL. PKx5^;u(200ml)**P 

^tZo 

;i^ifel*7X(75ml)&i;i&ffi^^7K(50ml)-e,^ 



CalcdrC, 55.61 ;H, 3.33;N, 9.26. 
Found:C, 55.58;H, 3.06;N, 9.21. 

<sup>l</sup>H-nmr (300 MHz , CDCl<sub>3</sub> );de 
4.96 (2 H, s ), 7.29 (1 H, ddd, J=8.0, 7.4, 1.4Hz ), 7.40 - 7.46 
(2 H, m ), 7.55 (1 H, td, J=7.7, 1.6Hz ), 7.72 - 7.75(1 H, m ), 
7.82(1 H, dd, J-7.8, l.8Hz), 7.91 (1 H,ddd,J=8.1, 1.2, 
0.6Hz ), 8.06(1 H, dd,J=8.1, 1.5Hz). 

[0650] 

Reference Example 235 

1 and 3 -benzothiazole -2- yl 2- nitrobenzyl sulfide (2,85 g, 
9.43mmol ), calcium chloride (0.52 g ) and mixing reduced 
iron (2.63 g ) to 85% ethanol (50 ml ), 2 hours it agitated with 
90 deg C. 

It fihered reaction mixture with celite , washed with 
ethylacetate . 

filtrate under vacuum was concentrated, ethylacetate (200 
ml ) was added. 

mixture water (75 ml ) and was washed with saturated saline 
(50 ml ). 

organic layer was dried with anhydrous sodium sulfate . 
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■i7 □ Th</77-r-('N+-9->:I^Mx^>U=5 : 1 ^ 
4:1 &i;igS14:'v^-9->:KMx5^;U=4:l)-eiH 
i{L.2-(l,3-^>y5^7V^-;U-2--r;U/5^;i/)7 

-'J>(2.29g)^*I;i-'r;^<»:LT^#fco 
::<D^b^!^(*ctiJ*l±iliMi±-ric?)j(7)S)Slc 

[0651] 
#^15i] 236 

3-- hP?e,ilS^(6.68g. 40.0mmol). 3-'j7PP7 
-U>(5.10g), WSC(9.20g)&i; 4-vyT;U75>' 
t°'Jv>(1.22g)$ DMF(80ml)IC;g^^F-&s MjS 
T? 17 ^IHfilif Lfco 

ml)^JPX.yio 

ji^tl^7K(150ml). 1 Ji^^K(100mlx2)R 
i;iaW^JS7X(50ml)T*jSfejtLfco 

v:^pe;i/x-T^;u-es^a^tTL\ N-(3-'i7P 

P:7x-;U)-3--hP$mS^7SK(8.66g)i&^ 
mpl55-156 deg C. 



Calcd:C,56.43;H,3.28;N,10.13. 

Found:C,56.39;H,3.00;N,10.1 1. 

'H-NMR(200MHz,DMSO-d6) d 7.21(lH,ddd,J= 
7.9,2. 1,1.0Hz), 7.42(1 H,t,J=8.0Hz), 7.73(lH,dd 
d,J=8.2,2.0,l.lHz), 7.86(lH,t,J=8.0Hz), 7.97(1 
H,t,J=2.0Hz), 8.38-8.49(2H,in), 8.80(lH,t,J=1.8 
Hz), 10.72(lH,s). 

[0652] 

##<5IJ 237 

N-(3-'j7PP7x-;U)-3--hPSESM75K(5.1 
4g. 18.6mmol), «<b*;i/i"i7 A(1.02g)&t;ji 
7t;ifc(5.19g)$ 85%X^y— ;U(100ml)(C5l^^F 

-y-. 90 deg c Tr 2 mmmnLfzo 

atift^METs /l^L. PKx^JK200ml)$-in 



Under vacuum , it removed solvent , refined residue with 
[shirikagerukaramukuromatogurafii ](hexane :ethylacetate 
=5:1*4 : 1 and basic rhexane :ethylacetate =4 : 1 ), 2 - it 
acquired (1 and 3 -benzothiazole -2- yl methyl ) aniline (2.29 

g ) as crude oil . 

this compound above this without refining it used for 
foUowingreaction. 

[0651] 

Reference Example 236 

3 -nitro benzoic acid (6.68 g, 40.0mmol ), 3 -chloroaniline 
(5. 10 g ), mixing WSC (9.20 g ) and 4 -dimethylamino 
pyridine (1.22 g ) to DMF (80 ml ), 17 hours it agitated with 
room temperature . 

reaction mixture was concentrated under vacuum , 
ethylacetate (300 ml ) was added. 

mixture water (150 ml ), 1 normal hydrochloric acid (100 ml 
X 2 ) and was washed with saturated saline (50 ml ). 

organic layer was dried with anhydrous sodium sulfate . 

Under vacuum , it removed solvent , residue did N- (3 
-chlorophenyl ) - 3 -nitro benzoic acid amide it acquired 
recrystallization with ethylacetate -diisopropyl ether jpl 1 , 
(8,66 g ) as colorless crystal . 

mpl55-156degC. 

elemental analysis values 

C<sub> 1 3</sub>H<sub>9</sub>ClN<sub>2</sub>0<sub>3</sub> 
doing 

Calcd:C, 56.43;H, 3.28;N, 10.13. 
Found:C, 56.39;H, 3.00;N, 10.11. 

<sup>l</sup>H-nmr (200 MHz , DMSO 

-d<sub>6</sub> );de 7.21 (1 H, ddd, J-7.9, 2.1, l.OHz ), 7.42 
(1 H, t, J=8.0Hz ), 7,73 (1 H, ddd, J=8.2, 2.0, l.lHz ), 7.86 (1 
H, t, J-8.0HZ ), 7.97 (1 H, t, J=2.0Hz ), 8.38 - 8.49(2 H, m ), 
8.80 (1 H, t, J=1.8Hz ), 10.72 (1 H, s ). 

[0652] 

Reference Example 237 

N- (3 -chlorophenyl ) - 3 -nitro benzoic acid amide (5.14 g, 
18.6mmol ), calcium chloride (1.02 g ) and mixing reduced 
iron (5. 19 g ) to85% ethanol (100 ml ), 2 hours it agitated 

with 90 deg C. 

It filtered reaction mixture with celite , washed with 
ethylacetate . 

filtrate was concentrated under vacuum , ethylacetate (200 
ml ) was added. 
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?l^%^7K(100ml)&i;t&*nftl£7K(50ml)T?JJt 

□ □7xz:;U)$,iLWKT£K(3.85g)^ilfe^a^ 

mpll4-118 deg C, 
Ttm^ifi^ C,3HnClN20 tLX 



Calcd:C,63.29;H,4.49;N,l 1.36. 

Found:C,63.38;H,4.28;N,11.48. 

'H-NMR(200MHz,CDCl3) d 3.85(2H,brs), 6.82- 
6.87(lH,m), 7.09-7.32(5H,m), 7.45-7.48(lH,m), 
7.75-7.77(2H,m). 

[0653] 

238 

2-^PP><>yf^7y— ;K5.00g. 29.5mmol). 3- 
75/^;j-7xy-yU(3,69g)&i;jt^*'J'i7A(4. 
89g)^7H2h-h'J;K90ml)IC;S^^-y-, ^Jg-p 

?1^1^^7K(150ml)Jtl/tafa^^*(75nil)-ej5t 
^□vh^^*^37-<-(/\^it>:i^Kx^;u=3:l)-e 

*li!L.3-[(i,3-><>y^7V-;u-2->r;u)7.;u:7 

r-JU]7-'J>(6.20g)^:i'^)ltLXmtzo 

'H-NMR(200MHz,CDCl3) 5 3.82(2H,brs), 6.80 
(lH,ddd,J=8.2,2.2,l.lHz), 7,03-7. 13(2H,m), 7.2 
l-7.30(2H,m), 7.40(1 H,td,J=7.7,1.5Hz), 7.63-7. 
68(1 H,m), 7.85-7.90(1 H,m). 

[0654] 

##^J 239 

a-:?P^T1zh7xy>(25.1g. 126mmoI)&lK5^ 
;j-i/T>K* 'j A(l 2.9g)^ x^/-;U(200ml) 

izji^^-fr. 85 deg c -e 3.5 mmmwLtzo 



^:i-e/7/T-l2h:7x/>(20.1g)^;iJiMfe*SSi: 



mixture water (100 ml ) and was washed with saturated saline 
(50 ml ). 

organic layer was dried with anhydrous sodium sulfate . 

Under vacuum , it removed solvent , did recrystallization with 
ethylacetate -diisopropyl ether jpl 1 , 3-amino -N- it acquired 
(3 -chlorophenyl ) benzoic acid amide (3.85 g ) as colorless 
crystal . 

mpll4-118deg C. 
elemental analysis values 

C<sub>13</sub>H<sub>l l</sub>ClN<sub>2</sub>0 doing 
CalcdrC, 63.29;H, 4.49;N, 1 1.36. 
FoundiC, 63.38;H, 4.28;N, 1 1.48. 

<sup>l</sup>H-nmr (200 MHz , CDCl<sub>3</sub> );de 
3.85 (2 H, brs ), 6.82 - 6.87 (1 H, m ), 7.09 - 7.32 (5 H, m ), 
7.45 - 7.48 (1 H, m ),7.75 - 7.77 (2 H, m ). 

[0653] 

Reference Example 238 

2 -chloro benzothiazole (5.00 g, 29.5mmol ), 3 -amino 
thiophenol (3.69 g ) and mixing potassium carbonate (4.89 g ) 
to acetonitrile (90 ml ), the overnight stirring it did with room 
temperature . 

reaction mixture was concentrated under vacuum , 
ethylacetate (300 ml ) was added. 

mixture water (150 ml ) and was washed with saturated saline 
(75 ml ). 

organic layer was dried with anhydrous sodium sulfate . 

Under vacuum , it removed solvent , refined residue with 
[shirikagerukaramukuromatogurafii ](hexane .ethylacetate 
=3:1 ), 3 - it acquired [ (1 and 3 -benzothiazole -2- yl ) 
sulfanyl ] aniline (6.20 g ) as oyl . 

<sup>l</sup>H-nmr (200 MHz , CDCl<sub>3</sub> );de 
3.82 (2 H, brs ), 6.80 (1 H, ddd, J=8.2, 2.2, l.lHz ), 7.03 - 
7.13 (2 H, m ), 7.21 - 7.30 (2 H, m ), 7.40(1 H, td, J=7.7, 
1 .5Hz ), 7.63 - 7.68 (1 H, m ), 7.85 - 7.90 (1 H, m ). 

[0654] 

Reference Example 239 

The;al -bromo acetophenone (25.1 g, 126mmol ) and mixing 
potassium thiocyanate (12.9 g ) to ethanol (200 ml ), 3.5 hours 
itagitated with 85 deg C. 

reaction mixture air cooling was done, water (50 ml ) was 
added. 

It agitated mixture for a while with room temperature , 
filtered, dried,the;al -thio cyano acetophenone it acquired 
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'H-NMR(200MHz,CDCl3) (54.75(2H,s), 7.50-7. 
58(2H,m), 7.69(lH,tt,J=7.5,1.7Hz), 7.93-7.98(2 
H,m). 

[0655] 

^mm 240 

Q;-5^:ti^T-/7H2h:7x/>(19.5g, llOmmol)^ 
K^(88ml)&i;7K(l lml)(C;l^$-t+, ji«iSK(2. 
9ml)^Jnx.fco 

m-^m^ 1 10 deg c 2 v^rsmi^Uzo 

TKjStLs l^iiL. 2-tKP4rv-4-7x:i;UT7y 
-;K12.2g)^;2)^mfeSlSrB<!:LT#fc. 

tnp203-206 deg C. 

'H-NMR(300MHz,CDCl3) 5 6.32(lH,d,J=2.1 H 
z), 7.35-7.48(3H,m), 7.52-7.56(2H,m), 10.58(1 
H,br). 

[0656] 

##151] 241 

2-tKP+v-4-7x:^;UTTV'— ;U(11.5g.64.9 
mmol)&U::j-+vtHt'J>(120ml)^ 105 deg C 

&!^m-^m^^}^U MET. ;l*gLfc, 



B/^^7K7K(200ml)'^.;^L^y•£„ 
;l^i^^M;gT'K<ti*f L. x-T^;u(400ml)-e 

*^)i^7X(200ml)&i;fi&«^ffi;k(10Dml)T? 

>U(10.9g)$;iSillfe«gB^Bi:Lr»jto 
mp53-54 deg C. 
7c*^>ffifil C9H6CINS i:Lr 



CaIcd:C,55.24;H,3.09;N,7.16. 
Found:C,55.39;H,2.95;N,7.10. 
'H-NMR(300MHz,CDCl3) 6 7.32-7.45(3H,m), 
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(20.1 g ) as pale yellow crystal . 

<sup>l</sup>H-nmr (200 MHz , CDCl<sub>3</sub> );de 
4.75 (2 H, s ), 7.50 - 7.58 (2 H, m ), 7.69 (1 H, tt, J=7.5, 
1.7Hz), 7.93 -7,98 (2 H,m). 

[0655] 

Reference Example 240 

The;al -thio cyano acetophenone acetic acid (88 ml ) and 
mixing (19.5 g, 1 10 mmol ) to water (1 1 ml ), it added 
concentrated sulfuric acid (2.9 ml ). 

mixture 2 hours was agitated with 1 10 deg C. 

ice cooling it did reaction mixture , filtered. 

water wash it did, dried, 2 -hydroxy -4- phenyl thiazole it 
acquired (12.2 g ) as pale yellow crystal . 

mp203-206deg C. 

<sup>l</sup>H-nmr (300 MHz , CDCl<sub>3</sub> );de 
6.32 (1 H, d, J=2.1Hz ), 7.35 - 7.48 (3 H, m ), 7,52 - 7.56 (2 
H,m), 10.58(1 H,br). 

[0656] 

Reference Example 241 

2 -hydroxy -4- phenyl thiazole (1 1 .5 g, 64.9mmol ) and 
phosphorous oxychloride (120 ml ) 2 hours was agitated with 
105 deg C. 

air cooling it did reaction mixture , under vacuum , 
concentrated. 

residue was poured to ice water (200 ml ). 

It agitated mixture for a while with room temperature , 
extracted with the ether (400 ml ). 

organic layer water (200 ml ) and was washed with saturated 
saline (100 ml). 

organic layer was dried with anhydrous sodium sulfate . 

Under vacuum , it removed solvent , refined residue with 
[shirikagerukaramukuromatogurafii ](hexane tethylacetate 
=5:1 ), furthermore did recrystallization with ethylacetate 
-diisopropyl ether jpl 1 , 2 -chloro -4- phenyl thiazole it 
acquired the(10.9 g ) as pale yellow crystal . 

mp53-54deg C. 

elemental analysis values 
C<sub>9</sub>H<sub>6</sub>ClNS doing 

Calcd:C, 55.24;H, 3.09;N, 7.16. 

Found:C, 55.39;H, 2.95;N, 7.10. 

<sup>l</sup>H-nmr (300 MHz , CDCl<sub>3<ysub> );de 
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7.36(1 H,s), 7.82-7.86(2H,m). 

[0657] 

##^J 242 

2- ':7PP-4-'7i-;U^7y— ;K3.01g, 15.4mmo 

I). 3-75y5^^7xy-;K2.90g)&t;M^*'J'^ 

A(2.55g)^ 7H2 h- h'J JK45ml)lr Jl^*-fr, W. 
ST- 3 BKii^fUco 

;1^1«!lS7K(100ml)&i;fiafO^^*(50ml)-ej5t 

^^P7h^*77^-(^+-9->:P^XT;U=6:l^ 
3:l-2:l-3:2)-e«i!L.3-[(4-7i-;U-l,3-f^ 
77— ;U-2-'l'yi/)7>-/l'77'-;U]7'-'j:/(0.89g)$ 

'H-NMR(200MHz,CDCl3) 5 3.78(2H,brs), 6.73 
(lH,ddd,J=7.9,2.5,1.0Hz), 6.97-7.07(2H,m), 7.2 
0(lH,t,J=7.9Hz), 7.28-7.45(4H,m), 7.84-7.90(2 

H, m). 

[0658] 
#%^J 243 

7K«^b:M-'j't7A(60%:0.95g)^'s4r-b->-e 2 i] 

DMF(20ml)^iPX.fco 

3- -hP7xy— ;K3.02g)(D DMF(20ml)?#;^^ 

10 ^>FBl^;ST*^i$Lfc^. 2->7P P-4- 
:7x-;U5'Ty— ;K3.86g. 19.7mmol)(D DMF(2 

;S^!^^8o deg c-es BFplii^^fLfco 

ml)^*P;S.fco 

;g^1^^7K(100mlx2)&t;fi&Sl:tJ^7K(50inl) 

i^JI^MET. SSL. SS^v>j*y^U*^A 

4:l)mi!L.2-(3--hP7^xy:^v)-4-7x-yU- 

I, 3-^77-;K3.22g)^:tU>vfe:i-'f>/U<i:LT 
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7.32 - 7.45 (3 H, m ), 7.36 (1 H, s ), 7.82 - 7.86 (2 H, m ). 
[0657] 

Reference Example 242 

2 -chloro -4- phenyl thiazole (3.01 g, 15.4mmol ), 3 -amino 
thiophenol (2.90 g ) and mixing potassium carbonate (2.55 g ) 
to acetonitrile (45 ml ), 3-day period it agitated with room 
temperature . 

reaction mixture was concentrated under vacuum , 
ethylacetate (250 ml ) was added. 

mixture water (100 ml ) and was washed with saturated saline 
(50 ml ). 

organic layer was dried with anhydrous sodium sulfate . 

Under vacuum , it removed solvent , refined residue with 
[shirikagerukaramukuromatogurafii ](hexane : ethylacetate 
=6:1*3:1 *2: 1*3:2 ), 3 - it acquired [ (4 -phenyl -1, 3- thiazole 
-2- yl ) sulfanyl ] aniline (0.89 g ) as yellow oyl . 

<sup>l</sup>H-nmr (200 MHz , CDCl<sub>3</sub> );de 
3,78 (2 H, brs ), 6.73 (1 H, ddd, J=7,9, 2.5, l.OHz ), 6.97 - 
7.07 (2 H, m ), 7.20 (1 H, t, J=7.9H2 ), 7.28 - 7.45(4 H, m ), 
7.84 - 7.90 (2 H, m ). 

[0658] 

Reference Example 243 

sodium hydride (60%: 0.95 g ) twice was washed with 
hexane . 

DMF (20 ml ) was added. 

3 -nitro phenol DMF (20 ml ) solution of (3.02 g ) was added. 

After agitating mixture with 10 min room temperature , 2 
-chloro -4- phenyl thiazole DMF (20 ml ) solution of (3.86 g, 
19.7mmol ) was added. 

mixture 3 -day period was agitated with 80 deg C. 

reaction mixture was concentrated under vacuum , 
ethylacetate (200 ml ) was added. 

mixture water (100 ml X 2 ) and was washed with saturated 
saline (50 ml ). 

organic layer was dried with anhydrous sodium sulfate . 

Under vacuum , it removed solvent , refined residue with 
[shirikagerukaramukuromatogurafii ](hexane :ethylacetate 
=10:1*4 : 1 ), 2 - (3 -nitro phenoxy ) - 4 -phenyl -1, 3- 
thiazole it acquired (3.22 g ) as orange oyl . 
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'H-NMR(200MHz,CDCl3)(57.09(lH,s), 7.28-7. 
44(3H,m), 7.60(1 H,t,J=8.3Hz), 7.73-7.81(3H, 
m), 8.10-8.15(lH,m), 8.35(lH,t,J=2.2Hz). 



[0659] 
##45"] 244 

2-(3--hP7iy^V)-4-7x^;i/-l,3-5'7y— 
;U(3.20g, 10.7mmol), ^^b*-'U*>'>A(0.60g)a 
i;^7c£fc(3.00g)^ 85%l^/-;K50ml)lC;g^ 
^it.90 deg CV40''7^mmnLtzo 

iiJS^MET. m^Ls ftKx^;i/(300ml)SiiP 
?l^JK!l^7K(100ml)&i;i&fP:tife7K(75ml)-e)5fe 
7KJi^ S^igx5^;U(50ml x 3)-ett tbLfco 

x-x;b-es?^SH^B^tTl^.3-[(4-:7x-;i.-i,3-^ 
7y-;U-2->r;U)7|-^v]T-'J>(2.63g)^;j{i* 

mp73-74 deg C. 

S^$j^*ffil C15H12N2OS tLX 



Calcd:C,67.14;H,4.51;N,10.44. 

Found:C,67. 10;H,4.53 ;N, 1 0.34. 

'H-NMR(200MHz,CDCl3) S 3.80(2H,brs), 6.58 
(lH,ddd,J=8.1,2.2,0.7Hz), 6.65(1 H,t,J=2.2Hz), 
6.72(lH,ddd,J-8.1,2.2,0.7Hz), 6.99(lH,s), 7.19 
(lH,U=8.0Hz), 7.28-7.44(3H,m), 7.80-7.86(2H, 
m). 

[0660] 

245 

N-(4-3^P^^>>/U):7^;U-<SK(28.1g. 99.6mmo 
1). ^;i./tx'J>(10.4g). mMM'^M20,6g)JSiU 
3'^^b:)-h'J'^A(3.73g)^ DMF(200ml)|C?i^^ 

it. 70 deg c -e 14 \^mmnLtzo 

SJ«:?1^J^^MET. ;*^L. i^MxT;u(500 
m\)^m^tz'lk. 7K(400ml). \0%^:t^M-)'^'J 
'i? A7KJS;1?(150ml). 7K(200ml)&i;iafP^±g7K 



<sup>l</sup>H-nmr (200 MHz , CDCl<sub>3</sub> );de 
7.09 (1 H, s ), 7.28 - 7.44 (3 H, m ), 7.60 (1 H, t, J=8.3Hz ), 
7.73 - 7.81 (3 H, m ), 8.10 -8.15 (1 H, m ), 8.35 (1 H, t, 
J=2.2Hz ). 

[0659] 

Reference Example 244 

2 - (3 -nitro phenoxy ) - 4 -phenyl -1,3- thiazole (3.20 g, 
10.7mmol ), calcium chloride (0.60 g ) and mixing reduced 
iron (3.00 g ) to 85%ethanol (50 ml ), 40 min it agitated with 

90 deg C. 

It filtered reaction mixture with celite , washed with 
ethylacetate . 

filtrate was concentrated under vacuum , ethylacetate (300 
ml ) was added. 

mixture water (100 ml ) and was washed with saturated saline 
(75 ml ). 

water layer was extracted with ethylacetate (50 nril X 3 ). 

It adjusted organic layer , dried with anhydrous sodium 
sulfate . 

Under vacuum , it removed solvent , refined residue with 
[shirikagerukaramukuromatogurafii ](hexane : ethylacetate 
=4 : 1 *3:1 ), furthermore did recrystallization with 
ethylacetate -diisopropyl ether jpl 1 , 3 - it acquired [ (4 
-phenyl -1, 3- thiazole -2- yl ) oxy ] aniline (2.63 g ) as pale 
yellow crystal . 

mp73-74deg C. 

elemental analysis values 

C<sub>l 5</sub>H<sub>12</sub>N<sub>2</sub>OS doing 
CalcdiC, 67.14;H,4.51;N, 10.44. 
FoundrC, 67.10;H, 4.53;N, 10.34. 

<sup>l</sup>H-nmr (200 MHz , CDCl<sub>3</sub> );de 
3.80 (2 H, brs ), 6.58 (1 H, ddd, J=8.1, 2.2, 0.7Hz ), 6.65 (1 H, 
t, J=2.2Hz ), 6.72 (1 H, ddd, J=8.1, 2.2, 0.7Hz ), 6.99 (1 H, 
s ), 7. 1 9 (1 H, t, J=8.0Hz ),7.28 - 7.44 (3 H, m ), 7.80 - 7.86 (2 
H,m). 

[0660] 

Reference Example 245 

N- (4 -bromobutyl ) phthalimide (28.1 g, 99.6mmol ), 
morpholine (10.4 g ), potassium carbonate (20.6 g ) and 
mixing sodium iodide (3.73 g ) to DMF (200 ml ), 14 hours it 
agitated with 70 deg C. 

Under vacuum , it concentrated reaction mixture , after adding 
ethylacetate (500 ml ),water (400 ml ), 10% sodium 
thiosulfate aqueous solution (150 ml ), water (200 ml ) and it 



Page 512 Paterra® InstantMT® Machine Translation (US Patent 6,490,548). Translated and formatted in Tsukuba, Japan. 



JP2003321472A 



2003-11-11 



(100ml)rgt;fLfco 

mp56-57 deg C. 

TC^^i^fif fit C,6H2oN203 tLX 



Calcd:C,66,65;H,6.99;N,9,72. 

Found:C,66.65;H,6.83;N,9.32. 

'H-NMR(200MHz,CDCl3) 5 1 .48- 1 .80(4H,ni), 
2.32-2.44(6H,m), 3.67-3.75(6H,m), 7.68-7.75(2 
H,m), 7.80-7.86(2H,m). 

[0661] 

##«IJ 246 

N-{4-^;u7n'jy:/^;u)7^>iu-rsK(25.ig.87.o 

mmol). tK^V>-*fP!fel(13.1g)^X^/-;U 
(400ml)ICji^^F-B-.90 deg C 3 mS^WL 

THF(300ml)^J!lP^fco 

[0662] 
##^J 247 

3-T^/ZfU/<y—J\y(\\3g. 150mmol)a)X^y 
-;UJ§?iS(75ml)(C7^'J;i/^X5^;U(16.5g)^iS 
TLfco 

J5lt^;g^!|^^METwllSL.N-(3-tKP+v 
j8 -77X>x^;U(29.0g)^ffi;iJillfe 

*H-NMR(300MHz,CDCl3) S 1 .27(3H,t,J=7.2Hz), 



washed with saturated saline (100 ml ). 

organic layer was dried with anhydrous sodium sulfate . 

Under vacuum , it removed solvent , residue did it acquired 
the recrystallization from ethylacetate -diisopropyl ether 
jpl 1 , N- (4 -morpholino butyl ) phthalimide (26.4 g ) as 
colorless crystal . 

mp56-57deg C. 

elemental analysis values 

C<sub> 1 6</sub>H<sub>20</sub>N<sub>2</sub>O<sub>3</sub> 
doing 

Calcd:C, 66.65;H, 6.99;N, 9.72. 
FoundrC, 66.65;H, 6.83;N, 9.32. 

<sup>l</sup>H-nmr (200 MHz , CDCl<sub>3</sub> );de 
1.48 - 1.80 (4 H, m ), 2.32 - 2.44 (6 H, m ), 3,67 - 3.75 (6 H, 
m ), 7.68 -7.75 (2 H, m ), 7.80 - 7.86 (2 H, m ). 

[0661] 

Reference Example 246 

N- (4 -morpholino butyl ) phthalimide (25.1 g, 87.0mmol ), 
mixing hydrazine monohydrate (13.1 g ) to ethanol (400 ml ), 
3 hours itagitated with 90 deg C. 

THF (300 ml ) was added. 

After agitating mixture for a while, it filtered. 

Under vacuum , it concentrated filtrate , it extracted with the 
ether including 5% sodium bicarbonate water solution . 

organic layer was dried with anhydrous sodium sulfate . 

Under vacuum , it removed solvent , 4 -morpholino 
butylamine it acquired (0.49 g ) as crude oil . 

It used for following reaction without above this refming. 

[0662] 

Reference Example 247 

3 -aminopropanol ethyl acrylate (16.5 g ) was dripped to 
ethanol solution (75 ml ) of (1 1 .3 g, 1 50mmol ), 

mixture overnight stirring was done with room temperature . 

Under vacuum , it concentrated reaction mixture , N- (3 
-hydroxypropyl ) - the;be-alanine ethyl it acquired (29.0 g ) 
roughly as pale yellow oyl . 

It used this compound , for following reaction fiirthermore 
withoutrefming. 

<sup>l</sup>H-nmr (300 MHz , CDCI<sub>3<;/sub> );de 
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1 .70(2H,quintet,J=5.5Hz), 2.50(2H,t,J=6.3Hz), 
2.89(4H,t,J=6.2Hz), 3.80(2H,t,J=5.3Hz), 4.15 
(2H,q,J=7.2Hz), OH&l/NH l±[i]^LTL^?JflV 



[0663] 

##^1] 248 

4-tKa^v-2-yT;u-5-eg^v>:^;U7K>Mx 

^^U(16.3g)^ THF(150ml)(C^ii$-l±. h'JX^ 

;u7^>(3i.2mi)$JaK.s ^i^x^^yx)\^7\-^=. 

;U^P'JK(10.8g)^ 0 deg CVmA.tzo 

m^^imi^v 30 'Ammnuzo 

N-(3-tKa+v:^Pe;U)-^-7^->xT;U(17. 
;g^ifel*t&ffiK^7K*±hU't7A7Kit;lS(300m 

I). 7K(200ml X 2)&t;t&fi]:t:S7K(150ml)T?3fc 
7K®^BtKxT;K100ml)T*tttllLfco 

l:2-*l:3^B^Kx^;U)-e3fSiiL. 4-[N-(3-Xh+ 
i/-3-:5l-^V:?Pe^l/)(3-tKP+i/'>^Pe;U)75 
y]-2-y5^;u-5-e'J^v>:^;U7lt^>^x^;u(25.2 

'H-NMR(300MHz,CDCl3) 5 1 .25(3H,t,J=7.2Hz), 
1 .38(3H,t,J=7.2Hz), 1 .88(2H,quintet,J=6.0Hz), 
2.53(3H,s), 2.69(2H,t,J=7.5Hz), 3.46(1 H,br), 

3.56(2H,q,J=5.0Hz), 3.67(2H,U=7.5Hz), 3.72(2 

H,t,J=6.6Hz), 4.13(2H,q,J=7.1Hz), 4.34(2H,q,J= 

7.1Hz), 8.54(lH,s). 

[0664] 
##^J 249 

20%:f hU 'i? AX h+i/ Kx^y-;u j§5aj(26. l g) 
$-x^y— ;U(100ml)-e^&IRLfco 

4-[N-(3-Xh+V-3-7f-+V>^Pt'';ix)(3-tKP^V 

3^pe;u)7£y]-2->^;i/-5-e'j5v>*;u7t?> 

Kx^;U(23.7g.69.8mmol)(DX^y-;U?|;'^(7 
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1.27 (3 H, t, J=7.2Hz ), 1.70 (2 H, quintet, J=5.5Hz ), 2.50 (2 

H, t, J=6.3Hz X 2.89 (4 H, t, J=6.2Hz ), 3.80 (2 H, t, 
J=5.3Hz ), 4.15 (2 H, q, J=7.2Hz ), the OH or NH have not 
done identification . 

[0663] 

Reference Example 248 

4 -hydroxy -2- methyl -5-pyrimidine carboxylic acid ethyl 
suspension doing (16.3 g ) in THF (150 ml ), continuously 
itadded methane sulfonyl chloride (10.8 g ) with 0 deg C 
including triethylamine (31 .2 ml ). 

mixture 30 min was agitated with room temperature . 

N- (3 -hydroxypropyl ) - the;be -alanine ethyl (17.5 g ) was 
added. 

mixture 3.5 hours was agitated with room temperature . 

reaction mixture was concentrated under vacuum , 
ethylacetate (450 ml ) was added. 

mixture saturated sodixmi bicarbonate * aqueous solution (300 
ml ), water (200 ml X 2 ) and was washed with the saturated 
saline (150 ml ). 

water layer was extracted with ethylacetate (100 ml ). 

It adjusted organic layer , dried with anhydrous sodium 

sulfate . 

Under vacuum , it removed solvent , refined residue with 
[shirikagerukaramukuromatogurafii ](hexane : ethylacetate 
=1 : 1 * 1 :2* 1 :3 *ethylacetate ), 4 - [N- (3 -ethoxy -3- oxo 
propyl ) (3 -hydroxypropyl ) amino ] - 2 -methyl 
-5-pyrimidine carboxylic acid ethyl it acquired (25.2 g ) 
roughly as orange oyl . 

It used for following reaction without ftirthermore refining the 
this compound . 

<sup>l</sup>H-nmr (300 MHz , CDCl<sub>3</sub> );de 

I. 25 (3 H, t, J=7.2Hz ), 1.38 (3 H, t, J=7.2Hz ), 1.88 (2 H, 
quintet, J=6.0Hz ), 2.53 (3 H, s ), 2.69 (2 H, t, J=7.5Hz ), 3.46 
(1 H, br ),3.56 (2 H, q, J=5.0Hz ), 3.67 (2 H, t, J=7.5Hz ), 
3.72 (2 H, t, J-6.6HZ ), 4.13 (2 H, q, J=7.1Hz ), 4.34 (2 H, q, 
J=7.1Hz), 8.54(1 H,s). 

[0664] 

Reference Example 249 

20% sodium ethoxide ethanol solution (26.1 g ) was diluted 
with ethanol (100 ml), 

4 - [N- (3 -ethoxy -3- oxo propyl ) (3 -hydroxypropyl ) 
amino ] - 2 -methyl -5-pyrimidine carboxylic acid ethyl 
ethanol solution (70 ml ) of (23.7 g, 69.8mmol ) was dripped. 
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15 ^J^FalOl^T? 90 deg C "C 40 

jgL.5-tKn^v-8-(3-tKP+v:^pe;U)-2-> 
^;U-7,8-vtKPe'JK[2,3-d]t°'J^v>-6-*;i' 



^lt:15.9go 

mp 132-1 34 deg C. 



mixture with room temperature 15 min 40 minute was 

agitated next with 90 deg C. 

After air cooling , in reaction mixture it neutralized with 
acetic acid includingwater (200 ml ). 

It agitated mixture for a while, it filtered crystal which 
wasprecipitated, dried, 5 -hydroxy -8- (3 -hydroxypropyl ) - 2 
-methyl -7, 8-dihydro pyrido it acquired [2 and 3 -d ] 
pyrimidine -6-carboxylic acid ethyl (1 1.2 g ) as pale yellow 
crystal . 

It designated mother liquor as saturated with salt , extracted 
with ethylacetate (50 ml X 4 ). 

organic layer was dried with anhydrous sodium sulfate . 

solvent was removed under vacuum , residue recrystallization 
was donewith ethylacetate , same compound (4.71 g ) was 
acquired. 

total :15.9g. 

mpl32-134degC. 



O4-0,2H2O tLX 



elemental analysis values 

C<sub> 1 4</sub>H<sub> 1 9</sub>N<sub>3</sub>O<sub>4<;/sub>*0.2H<sub>2</sub>O 
doing 



Calcd:C,56.63;H,6.59;N,14.15. 

Found:C,56.47;H,6.59;N,14.09. 

'H-NMR(300MHz,CDCl3)enol t^RXS keto i^<D 
?g^1^(5: 1 ) 6 1 .26(0.5H,t,J=7.2Hz), 1 .34(2.5H, 
t,J=7.2Hz), 1.82(2H,quintet,J=5.6Hz), 2.48(2.5 
H,s), 2.58(0.5H,s), 3.51(5/3H,brs), 3.45-3.60(1/ 
3H,m), 3.69(5/3H,t,J=5.9Hz), 3.67-3.75(l/3H, 
m), 3.97-4.03(l/3H,m), 4.22(1 /3H,q,J=7.1 Hz), 
4,29(5/3H,q,J=7.2Hz), 4.38(5/3H,s). 4.72(lH,b 
r), 8.33(5/6H,s), 8.76(l/6H,s), 1 1 .99(5/6H,br), 
1/6H fifWl^LTl^^iriv 

[0665] 

##15IJ 250 

5-tKP+v-8-(3-tKP^v3^pe;u)-2-/T;u- 
7,8-vt:KPeuK[2,3-d]e'JSv>-6-:tiJU7n^>K 
X5";U(15.9g.54.2mmol)^ 6 ^^M^M{\^Om\) 
izmm^. -eCD;!^!^* ho deg C -e 40 ^J^ 

0 deg c -e 12 m^ymit-)-\-') 



?l^ifel^ilFg?X^;U(300ml+100ml x 7)T*tttiJ 
Lfzo 

*blc. 7K®^ :^ffi7K-efi&«li:L. THF(100ml X 



CalcdrC, 56.63;H, 6.59;N, 14.15. 
Found:C, 56.47;H, 6.59;N, 14.09. 

mixture (5: l);de 1.26 of <sup>l</sup>H-nmr (300 MHz , 
CDCl<sub>3</sub> ) enol body and keto body (0.5 H, t, 
J=7.2Hz ), 1.34 (2.5 H, t, J=7.2Hz ),1.82 (2 H, quintet, 
J=5.6Hz ), 2.48 (2.5 H, s ), 2.58 (0.5 H, s ), 3.51 (5/3 H, brs ), 
3.45 - 3.60 (1/3 H, m ), 3.69 (5/3 H, t, J=5.9Hz ), 3.67 -3.75 
(1/3 H, m ), 3.97 - 4.03 (1/3 H, m ), 4.22 (1/3 H, q, J=7,lHz ), 
4.29 (5/3 H, q, J=7.2Hz ), 4.38 (5/3 H, s ), 4.72 (1 H, br ), 
8.33 (5/6 H, s ),8.76 (1/6 H, s ), 11.99 (5/6 H, br), 1/6 H have 
not done identification . 

[0665] 

Reference Example 250 

5 -hydroxy -8- (3 -hydroxypropyl ) - 2 -methyl -7, 8-dihydro 
pyrido melting [2 and 3 -d ] pyrimidine -6-carboxylic acid 
ethyl (15.9 g, 54.2nimol ) in 6 normal hydrochloric acid (180 
ml ), 40 min it agitated mixture with 140 deg C. 



reaction mixture was neutralized with 0 deg C 12 rule sodium 
hydroxide aqueous solution production liquid making use of 
the acetic acid next. 

mixture was extracted with ethylacetate (300 ml +100ml X 
7). 

Furthermore, it designated water layer as saturated with 
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;tJI^MET> SSL. a^$vU*^^^U*^A 
mu 8-(3-tKP^v3^ne;u)-2-p<^;u-7,8-vt 

KPe'JK[2,3-d]eU5v>-5(6H)-;j->(7.77g)^ 

^H-NMR(200MHz,CDCl3) 5 1 .85(2H,quintet,J== 
5.8Hz), 2.56(3H,s), 2.73(2H,t,J=7.1Hz), 3.55(2 
H,br), 3.63(2H,t,J=7.2Hz), 3.84(2H,t,J=6.0Hz), 
4.30(lH,br), 8.71(lH,s). 

[0666] 

##i5>j251 

4-tKa^v-2-ptf^;u-5-eU5v>*;U7tc>Kx 

^;U(40.0g. 220mmol)^ THF(360ml)ICll;S$ 
■B:. h'Jx5^;U7S>(76.5ml)^i]P^.ggLNT-?^^ 
>7.;U7tN-;U^PUK(26.4g)^ 0 deg C T*»DX. 

M^^^m^v 30 5^r0iit}f Lfco 

N-(2,4-v/h^V^>v;U)-i8-7v->X^>U(5 
8.9g)^*D^fco 

;S^1«g*Mar* 12.5 ii#raa#Lfco 

ml)$"ttlx.fco 

;g^1^!l^l&fP^^7K*:f-h'J^A7K;§;"i^(500m 

1). 7K(300ml X 2)&i;t&fO:t±M7K(200ml)-e>it 
mm^^ZT. 4-[N-(3-Xh+v-3-:^-^ 

v:^pe;i/)(2,4-v^h+v/<>i;;u)T=/].2.p4 

^;U-5-e'J5v>*;U7f:>Kx5^;U(98.8g)^ffl 

20%:M-'J'>^Axh+vKx^y-;U;^;^(82.2g) 
^x^y-;b(300ml)T*#|RLfco 

44N.(3.xh^v-3-:^-^V3^Pt°;U)(2,4-vyh+ 

v^>vyu)7=/]>2-p^T;u-5-e'jSv>:b;un? 

>^X9^;K±l:)CDX^/-;b;#;lS(200ml)^;^ 
TLfco 

S^i^^^Sr* 25 ^m-Ol^X* 90 deg C V 40 
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saline ,extracted with THF (100 ml X 5 ). 

It adjusted organic layer , dried with anhydrous sodium 
sulfate . 

Under vacuum , it removed solvent , refined residue with 
[shirikagerukaramukuromatogurafii ](hexane :ethylacetate 
=l:2*ethylacetate *ethylacetate :ethanol =20:1 ), 8 - (3 
-hydroxypropyl ) - 2 -methyl -7, 8-dihydro pyrido [2 and 3 
-d ] pyrimidine -5 (6 H ) -on it acquired (7.77 g ) as the 
yellow oyl . 

<sup>l</sup>H-nmr (200 MHz , CDCl<sub>3</sub> );de 
1.85 (2 H, quintet, J=5.8Hz ), 2.56 (3 H, s ), 2.73 (2 H, t, 
J=7.1Hz ), 3.55 (2 H, br ), 3.63 (2 H, t, J=7.2Hz ), 3.84 (2 H, 
t, J=6.0Hz ),4.30 (1 H, br ), 8.71 (1 H, s ). 

[0666] 

Reference Example 251 

4 -hydroxy -2- methyl -5 -pyrimidine carboxylic acid ethyl 
suspension doing (40.0 g, 220mmol ) in THF (360 ml ), 
continuously itadded methane sulfonyl chloride (26.4 g ) with 
0 deg C including triethylamine (76.5 ml ). 

mixture 30 min was agitated with room temperature . 

N- (2 and 4 -dimethoxy benzyl ) - the;be -alanine ethyl (58.9 
g ) was added. 

mixture 12.5 hours was agitated with room temperature . 

reaction mixture was concentrated under vacuum , 
ethylacetate (700 ml ) was added. 

mixture saturated sodium bicarbonate * aqueous solution (500 
ml ), water (300 ml X 2 ) and was washed with the saturated 
saline (200 ml ). 

organic layer was dried with anhydrous sodium sulfate . 

Under vacuum , it removed solvent , 4 - [N- (3 -ethoxy -3- 
0X0 propyl ) (2 and 4 -dimethoxy benzyl ) amino ] - 2 -methyl 
-5-pyrimidine carboxylic acid ethyl it acquired(98.8 g ) 
roughly as brown color oyl . 

It used for following reaction without furthermore refining the 
this compound . 

20% sodium ethoxide ethanol solution (82.2 g ) was diluted 
with ethanol (300 ml ). 

4 - [N- (3 -ethoxy -3- oxo propyl ) (2 and 4 -dimethoxy 
benzyl ) amino ] - 2 -methyl -5-pyrimidine carboxylic acid 
ethyl ethanol solution (200 ml ) of (total amount ) was 
dripped. 

mixture with room temperature 25 min 40 min was agitated 
next with 90 deg C. 
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SI/^IC7K(600ml)$J!lP^, i^||-e't>#nLfc(pH= 

JiL,5-tKP+V'-8-(2,4-v;*h+v'<>v;U)-2- 
>5^;U-7,8-vtKPt°iJK[2,3-d]t°iJ5v>-6-*;U 



mp 105- 106 deg C. 

Ttm^w C20H23N3 

Os-O.SHzOiiLT 



reaction mixture was concentrated under vacuum . 

In residue it neutralized with acetic acid including water (600 
ml), (pH=4). 

It agitated mixture for a while, it filtered crystal which 
wasprecipitated, dried, 5 -hydroxy -8- (2 and 4 -dimethoxy 
benzyl ) - 2 -methyl -7, 8-dihydro pyrido it acquired [2 and 3 
-d ] pyrimidine -6-carboxylic acid ethyl (70.3 g ) as pale 
yellow crystal . 

mpl05-106degC. 

elemental analysis values 

C<sub>20</sub>H<sub>23</sub>N<sub>3</sub>O<sub>5</sub>*0.5H<sub>2</sub>O 
doing 



Calcd:Q60.90;H,6. 1 3 ;N, 1 0.65 . 

Found:C,60.88;H,6. 1 7;N, 10.67. 

•H-NMR(300MHz,CDCl3)enol keto i^O) 

;i^4a(2:l) 6 1.22(1 H,t,J=6.8Hz), 1.28(2H,tJ= 
7.0Hz), 2,47(2H,s), 2.59(lH,s), 3.44-3.99(lH, 
m), 3,80(4H,s), 3.83(2H,s), 4.17(2/3H,q,J=7.2H 
z), 4.22(4/3H,q,J=7.1Hz), 4.34(4/3H,s), 4.75(4/ 
3H,s), 4.80(l/3H,d,J-14.6Hz), 4.99(l/3H,d,J=l 
4.6Hz), 6.42-6.48(2H,m), 7.19(lH,d,J=7.6Hz), 
8.31(2/3H,s), 8.73(l/3H,s), 1 1.97(2/3H,br). 

[0667] 

##15IJ 252 

5-tKn+v-8-(2,4-v^h+v^>v>iU)-2-y^ 
;u-7,8-vtKPe''jK[2,3-d]e'J^v>-6>:^yU7K 
>Kxf^;U(69.8g. 181mmol)^ 6 *I^lgK(700 
nil)IC;g^^F-y:. ^(Dm^^^t: 140 deg C V 40 

Jgr5;i^tl^METwli|^^>0 deg C -tr 12 

m^m THF -etaiswicttUiLfco 

5^yu-e3t;f Ls 2-y^;U-7,8-vt:KPe'J 
K[2,3-d]e'J5v>-5(6H)-;i->(27.4g)^;SSillfe 

mp240-242 deg C(^M). 

'H-NMR(200MHz,CDCl3) d 2.55(3H,s), 2.74(2 
H,t,J=7.1Hz), 3.70(2H,td,J=7.1,2.3Hz), 5.93(1 
H,br), 8.76(1 H,s). 



CalcdrC, 60.90;H, 6.13;N, 10.65. 
Found:C, 60.88;H, 6.17;N, 10.67. 

mixture (2: l);de 1.22 of <sup>l</sup>H-nmr (300 MHz , 
CDCl<sub>3</sub> ) enol body and keto body (1 H, t, 
J=6.8Hz), 1.28 (2 H, t, J=7.0Hz ),2.47 (2 H, s ), 2.59 (1 H, 
s ), 3.44 - 3.99 (1 H, m ), 3.80 (4 H, s ), 3.83 (2 H, s ), 4.1 7 
(2/3 H, q, J=7.2Hz ), 4.22 (4/3 H, q, J=7.1Hz ),4.34 (4/3 H, 
s ), 4.75 (4/3 H, s ), 4.80 (1/3 H, d, J=14.6Hz ), 4.99 (1/3 H, d, 
J= 14.6Hz ), 6.42 - 6.48 (2 H, m ), 7.19 (1 H, d, J=7.6Hz ), 
8.31 (2/3 H, s ),8.73 (1/3 H, s ), 1 1.97 (2/3 H, br ). 

[0667] 

Reference Example 252 

5 -hydroxy -8- (2 and 4 -dimethoxy benzyl ) - 2 -methyl -7, 
8-dihydro pyrido mixing [2 and 3 -d ] pyrimidine 
-6-carboxylic acid ethyl (69.8 g, ISlmmol ) to 6 normal 
hydrochloric acid (700 ml ), 40 min it agitated mixture with 
140 deg C. 

reaction mixture under vacuum and after concentrating, was 
neutralizedwith 0 deg C making use of 12 rule sodium 
hydroxide aqueous solution production liquid . 

mixture Tetsu was extracted bottom with THF . 

organic layer was dried with anhydrous sodium sulfate . 

It passed through organic layer to silica gel of basic . 

Under vacuum , it removed solvent , it washed crystal which 
wasprecipitated with ethylacetate , dried, 2 -methyl -7, 
8-dihydro pyrido [2 and 3 -d ] pyrimidine -5 (6 H ) -on 
itacquired (27.4 g ) as pale yellow crystal . 

mp240-242deg C (Disassembly). 

<sup>l</sup>H-nmr (200 MHz , CDCl<sub>3</sub> );de 
2.55 (3 H, s ), 2,74 (2 H, t, J=7.1Hz ), 3.70 (2 H, td, J=7.1, 
2.3Hz ), 5.93 (1 H, br ), 8.76 (1 H, s ). 
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253 

l-(2-T5yxT;i.)e^^v>(19.4g. ISOmmol) 
^ h;UX>(200ml)ICitjg$-y:fc^. OX7J\y 
xtK(15.9g)SJlP^fco 

Dean-Stark ^-^^L. M"^^^ 125 deg Clp 1. 

5 mmmnLtzo 

Sf5?1^1^DlC-^Ki;-t-:fT;K36.0g)^0 deg 
C VlmK.tzo 

m^^^m^^v 14 mri^mnuzo 

*'J'^ix7XJS;lE(330ml)^J!lD^fco 



Sf5?g^!tel^X-^jU(200ml 100ml)T?gt 
mlx2)-ettaiLfco 

*liii^iS7K«iSSi±h'j't7AT*i^jiLfco 

?§JI^MET. Si L. 4-(2-TSyx^;U)-i-e 
v>:ti;U7K>K t-:?5^;K3 1 .9g)^ v 

^H-NMR(200MHz,CDCl3)5 1.31(2H,br), 1.46(9 
H,s), 2.39(4H,U=5,2Hz), 2.42(2H,t,J=6.2Hz), 
2.80(2H,t,J=6.0Hz), 3.43(4H,t,J=5. 1 Hz). 

[0669] 
##0IJ 254 

4.(2-T5yxf^>i.)-i-e^7i^>*;u7fc>K i-y 

5';i/(31.8g. 139mmol)a)X^iy— jUj§Jft(70ml) 
irT^'j;UKx5^;U(14.6g)^;iaTLfco 

?S^1«!I^M;a-e 13.5 ^FplltW^Lfco 

S1S:?S^^^MET> ;i^L. 4-[2-[(3.xh^v 
-3-:r+V3^Pe;i.)75/]x^^U]-l-e/<^v>:ti 

;u7fi>K t-3^T;K39.5g)^ ffl:<-^;U(tLr»fco 

'H-NMR(300MHz,CDCl3) (5 1.26(3H,t,J=7.2Hz), 
1.46(9H,s), 1.67(lH,br), 2.36-2.40(4H,m), 2.4 
4-2.54(4H,m), 2.82(2H,t,J=6.2Hz), 2.90(2H,t,J= 
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[0668] 

Reference Example 253 

1 - (2 -aminoethyl ) piperazine (19.4 g, 150mmol ) after 
melting, benzaldehyde (15.9 g ) was added to the toluene (200 
ml). 

Dean-Stark was mounted, mixture 1.5 hours was agitated with 

125 degC. 

carbon dioxide di-t-butyl (36.0 g ) was added to reaction 
mixture with 0 deg C. 

mixture 14 hours was agitated with room temperature . 

reaction mixture was concentrated under vacuum , 1 normal 
potassium hydrogen sulfate aqueous solution (330 ml ) was 

added. 

mixture 5.5 hours was agitated with room temperature . 
reaction mixture was washed with ether (200 ml and 100 ml ), 

It designated water layer as strong basicity with sodium 
hydroxide , after with the salt making saturated , it extracted 
with dichloromethane (400 ml and 100 ml X 2 ). 

organic layer was dried with anhydrous sodium sulfate . 

Under vacuum , it removed solvent , 4 - (2 -aminoethyl ) - 1 
-piperazine carboxylic acid t-butyl it acquired(3 1 .9 g ) 
roughly as orange oyl . 

this compound above this without refining it used for 
foUowingreaction. 

<sup>l</sup>H-nmr (200 MHz , CDCl<sub>3</sub> );de 
1 .31 (2 H, br ), 1 .46 (9 H, s ), 2.39 (4 H, t, J=5.2Hz ), 2.42 (2 

H, t, J-6.2HZ ), 2.80 (2 H, t, J=6.0Hz ), 3.43 (4 H, t, 
J=5.1Hz). 

[0669] 

Reference Example 254 

4 - (2 -aminoethyl ) - 1 -piperazine carboxylic acid t-butyl 
ethyl acrylate (14.6 g ) was dripped to ethanol solution (70 
ml) of (3 1.8 g, 139mmol ). 

mixture 13.5 hours was agitated with room temperature . 

Under vacuum , it concentrated reaction mixture , 4 - [2 - [ (3 
-ethoxy -3- oxo propyl ) amino ] ethyl ] - 1 -piperazine 
carboxylic acid t-butyl itacquired (39.5 g ) as crude oil . 

It used this compound , for following reaction furthermore 
withoutrefining. 

<sup>l</sup>H-nmr (300 MHz , CDCl<sub>3</sub> );de 

I. 26(3 H, t, J=7.2Hz), 1.46 (9 H,s), 1.67(1 H,br),2.36- 
2.40 (4 H, m ), 2.44 - 2.54(4 H, m ), 2.82 (2 H, t, J=6.2Hz ), 
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6.6Hz), 3.42(4H,t,J=5.1Hz), 4.14(2H,q,J=7.1H 
z). 

[0670] 
##^J 255 

4-tKP^v-2-y^;u-5-eU£v>*;i/7K>^x 

^;U(23.8g)^ THF(200ml)(C^;l$-B-, h'JX^ 

JK7PiJK(14.3g)^0 deg CVtU^tzo 

0 deg C V 1.25 SFbIoLnT^MST* 10 

4-[2-[(3-Xh+v--3-^+V^Pe;U)7£/]x^ 

;u]-i-e^^v>*>U/1?>^t-3f5^;K39.2g)^ip 

;I^i|^g^7K(400mi). taffl^K7K«-f hU'^A^K 
it;l£(150ml)Xt;i&ft^i^7K(100ml)T*JJfe;fL 

l:2-P^X^;i.)-emML.4-[[2-[4-(t.3^h+v 
:^;i.7K-;u)-i-e^^v->U]x5^;U](3-xh+v- 
3-;!|-+V3^Pt';L/)7S/]-2->^jU-5-e'J5v>:ti 
;U7fC>^xTjU(55.7g)*:*-b>vfe:t--f;ui:L 

•H-NMR(200MHz,CDC13) 5 1.25(3H,t,J=7.1Hz), 
1.37(3H,t,J=7.1Hz), 1.45(9H,s), 2.39-2.47(4H, 

m), 2.51(3H,s), 2.59(2H,t,J=6.8Hz), 2.73(2H,t,J 

-7.4Hz), 3.35-3.44(4H,m), 3.60(2H,t,J=6.8Hz), 
3.75(2H,g=7.5Hz), 4. 1 3(2H,q, J=7.2Hz), 4.33 

(2H,q,J=7.1Hz), 8.50(1 H,s). 

[0671] 

#^^J 256 

20%:t-h'J'!7Axh^vKx^y-;uJt;l£(7.73g) 
^x^ry— ;u(30ml)T?*SiLfco 

4.[[2-[4.(t-:?h^v*;U7!?-;U)-l-t''<^i/ii;U] 

xT;^](3-xh^v-3-;^^V3^pe;^)75y^2.>« 

^;U-5-e'J5v>*VU7f>>^x^;U(10.2g. 20.7 
mmol)(Z)X^/-;U5§;'$(20ml)^5aTL/ro 

^iS-^ 20 ^^^FB10l^r* 90 deg C 40 

^y^'^s Sf5;I^1^0^MET. ;i$SL. 7X(100 



2003-11-11 

2.90 (2 H, t, J=6.6Hz ), 3.42 (4 H, t, J=5.1Hz ), 4.14 (2 H, q, 
J=7.1Hz). 

[0670] 

Reference Example 255 

4 -hydroxy -2- methyl -5-pyrimidine carboxylic acid ethyl 
suspension doing (23.8 g ) in THF (200 ml ), continuously 
itadded methane sulfonyl chloride (14,3 g ) with 0 deg C 
including triethylamine (41 .5 ml ). 

mixture with 0 deg C 1.25 hours 10 min was agitated next 
with the room temperature . 

4 - [2 - [ (3 -ethoxy -3- oxo propyl ) amino ] ethyl ] - 1 
-piperazine carboxylic acid t-butyl (39.2 g ) was added. 

mixture 3 hours was agitated with room temperature . 

reaction mixture was concentrated under vacuum , 
ethylacetate (600 ml ) was added. 

mixture water (400 ml ), saturated sodium bicarbonate * 
aqueous solution (150 ml ) and was washed with the saturated 
saline (100 ml). 

organic layer was dried with anhydrous sodium sulfate . 

Under vacuum , it removed solvent , refined residue with 
[shirikagerukaramukuromatogurafii ](hexane : ethylacetate 
=1:1*1 :2*ethylacetate ), 4 - [[2 - [4 - (t-butoxycarbonyl jp 1 1 ) 
- 1 -piperazinyl ] ethyl ] (3 -ethoxy -3- oxo propyl ) amino ] - 
2 -methyl -5-pyrimidine carboxylic acid ethyl it acquired 
(55.7 g ) as orange oyl . 

<sup>l</sup>H-nmr (200 MHz , CDCl<sub>3</sub> );de 
1 .25 (3 H, t, J=7. 1 Hz ), 1 .37 (3 H, t, J=7. 1 Hz ), 1 .45 (9 H, s ), 
2.39 - 2.47 (4 H, m ), 2.51 (3 H, s ), 2.59(2 H, t, J=6.8Hz ), 
2.73 (2 H, t, J=7.4Hz ), 3.35 - 3.44 (4 H, m ), 3.60 (2 H, t, 
J=6.8Hz ), 3.75 (2 H, t. J=7.5Hz ), 4.13 (2 H, q, J=7.2Hz ), 
4.33 (2 H, q, J-7.1Hz ), 8.50(1 H, s ). 

[0671] 

Reference Example 256 

20% sodium ethoxide ethanol solution (7.73 g ) was diluted 
with ethanol (30 ml ). 

4 - [[2 - [4 - (t-butoxycarbonyl jpl 1 ) - 1 -piperazinyl ] ethyl ] 

(3 -ethoxy -3- oxo propyl ) amino ] - 2 -methyl -5-pyrimidine 
carboxylic acid ethyl ethanol solution (20 ml ) of (10.2 g, 
20.7mmol ) was dripped. 

mixture with room temperature 20 min 40 min was agitated 

next with 90 deg C. 

After air cooling , under vacuum , it concentrated reaction 
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IS lOOmOT'tttBLfco 

/n-;U)tf'<7v>-i-'r;U]x^;i,]-5-tKP4ri^- 
2-^^^U-7,8-i?tKPe'jK[2,3-d]e';5i/>-6-* 



8-[2-[4-(t-:3fh^v:^;u^-;u)t°^^v>-i--f 
;i/]x^;u]-5- 1 K p ^ v-2-/5';u-7,8- v t Kp t° 
'JK[2,3-d]e'J5v>-6-:^;i//-tt'>^x5^;U(^M) 

140 deg C -e 25 ^fSmWLfzo 
S.mM^mo deg CTvKM^b^'J-t^A^ffll^ 

h'JX5^;UT51/(4.3ml)&i;-mKv-t-:?5^^U 
(5.0g)^JjD^fco 

12 atraHt^L/io 

fee 

;1^!^^i^KX5^^l/(300ml at; 100nilx2)T* 

^;U=2:l-^l:l)-effimL. ^blcp^xT;U- 
v-rv:^Pe;Ux-x;UTrSf£B^s^tTLN. 4-[2 
-(2-yT;U-5-7h^V-6,7-vtKPe'jK[2,3-d]e 

'J5v>-8(5H)-^;U)xf^;u].i-e^^v>*;u 

mp91-92 deg C 

TC^^^ffi fii C,9H29N503 tLX 



Calcd:C,60.78;H,7.79;N,18.65. 
Found:C,60.64;H,7.82;N, 18.56. 



mixture , itneutralized with acetic acid including water (100 
ml ). 

It designated mixture as saturated with salt , extracted with 
ethylacetate (250 ml and 100 ml ). 

organic layer was dried with anhydrous sodium sulfate . 

Under vacuum , it removed solvent , 8 - [2 - [4 - 
(t-butoxycarbonyl jpl 1 ) piperazine -1- yl ] ethyl ] - 5 
-hydroxy -2- methyl -7, 8-dihydro pyrido it acquired[2 and 3 
-d ] pyrimidine -6-carboxylic acid ethyl roughly as yellow 
solid . 

It used this compound , for following reaction furthermore 
withoutrefming. 

8 - [2 - [4 - (t-butoxycarbonyl jpl 1 ) piperazine -1- yl ] ethyl ] 
- 5 -hydroxy -2- methyl -7, 8-dihydro pyrido melting [2 and 3 
-d ] pyrimidine -6-carboxylic acid ethyl (total amount ) in 6 
normal hydrochloric acid (70 ml ), 25 min itagitated mixture 
with 140 deg C. 

reaction mixture was neutralized with 0 deg C making use of 
potassium hydroxide . 

mixture was concentrated under vacuum , ethanol (200 ml ) 
was added. 

triethylamine (4,3 ml ) and carbon dioxide di-t-butyl (5.0 g ) 
was added. 

mixture 12 hours was agitated with room temperature . 

reaction mixture was concentrated under vacuum , water (200 
ml ) was added. 

mixture was extracted with ethylacetate (300 ml and 100 ml X 

2). 

organic layer was dried with anhydrous sodium sulfate . 

Under vacuum , it removed solvent , refined residue with 
[shirikagerukaramukuromatogurafii ] (basic ihexane :ethylacetate 
=2:1*1:1 ), furthermore did recrystallization with ethylacetate 
-diisopropyl ether jpl 1 , 4 - [2 - (2 -methyl -5-oxo -6, 7-dihydro 
pyrido [2 and 3 -d ] pyrimidine -8 (5 H ) -yl ) ethyl ] - 1 
-piperazine carboxylic acid t-butyl itacquired (2.94 g ) as pale 
yellow crystal . 



mp91-92deg C. 
elemental analysis values 

C<sub> 1 9</sub>H<sub>29</sub>N<sub>5</sub>0<sub>3</sub> 
doing 

Calcd:C, 60.78;H, 7.79;N, 18.65. 
Found:C, 60.64;H, 7.82;N, 18.56. 
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'H-NMR(300MHz,CDCl3)5 1.46(9H,s), 2.48(4 
H,t,J=5.0Hz), 2.53(3H,s), 2.61{2H,t,J=6.6Hz), 
2.70{2H,t,J=7.1Hz), 3.38(4H,U=5.0Hz), 3.66(2 
H,t,J=7.1Hz), 3.85(2H,t,J=6.5Hz), 8,70(lH,s). 



[0672] 

##0>J 257 

8-(3-tKP+v:>'pe;i/)-2-y^;u-7,8-vtKpe 

'JK[2,3-d]t''J5v>-5(6H)-;j->(3.92g. 17.7mm 
ol)^v^?nP>^>(150ml)ICji<g$i±, xX-V 
-^>i4^(8.27g)^iP^fco 

M^mm&v 30 i^mmnuzo 

(150ml)^Jax.fco 

;S^1^^P^Xf^;U(200mU 50mlx4)Ol\Tv 
^ □ P >^>(50ml X 4)trtt ih Ltzo 

<7PThy^3?-f-(^+i^->:K^XT;U=l:l^ 
l:2-itKx^;U)r*SflSL. 3-(2-pt5^;U-5-;i-^ 
V-6,7-vtKPe'JK[2,3-d]eUSv>-8(5H)->r 
;^)7^□/^:^-;^(3.20g)^7|-^;^<tLT^#/'::o 

•H-NMR(300MHz,CDCl3) <5 2.55(3H,s), 2.70(2 
H,t,J=7.1Hz), 2.92(2H,td,J=6.2,1.2Hz), 3.72(2 
H,t,J=7.1Hz), 3.96(2H,t,J=6.3Hz), 8.70(lH,s), 
9.88(1 H,s). 

[0673] 

##ff"J 258 

3-(2-y^;i/-5-;j-+V-6,7-vtKPe«JK[2,3-d]e 
'J5v>-8(5HM>IU)7^P/'?:J— -;K183mg.0.83 
mmol)^ l,2-v^PPX^>(]0ml)lCit^$-y-. 1 
-{2-:7P-<;U)t"^^i/>(226mg)^Jn^fco 

h'J7-th+vtKP/t>'^K:f-KU'!7A(531mg)& 

jf^l^D^^STf 2.5 ^Brnwuzo 
SJJ5;l^iKQ^MET. ;l*iSL. l^^xT;K80m 

1 *I^*^^b:J-h'J^A7K?§;1S(20m 

I). 7K(20ml)&i;i&fil:t^7K(20ml)T*Jjfe/^Lfco 



A^PVh^^:7^-(^«1±:^4^i^->:KKx 



<sup>l</sup>H-nmr (300 MHz , CDCl<sub>3</sub> );de 
1.46 (9 H, s ), 2.48 (4 H, t, J=5.0Hz ), 2.53 (3 H, s ), 2.61 (2 

H, J=6.6Hz ), 2.70 (2 H, t, J=7.1Hz ), 3.38 (4 H, t, 
J=5.0Hz ),3.66 (2 H, t, J=7.1Hz ), 3.85 (2 H, t, J=6.5Hz ), 
8.70(1 H,s). 

[0672] 

Reference Example 257 

8 - (3 -hydroxypropyl ) - 2 -methyl -7, 8-dihydro pyrido [2 
and 3 -d ] pyrimidine -5 (6 H ) -on melting (3.92 g, 
17.7mmol ) in dichloromethane (150 mi ), it added 
Dess-Martin reagent (8.27 g ). 

mixture 30 min was agitated with room temperature . 

0.2 Msodium thiosuifate aqueous solution (150 ml ) were 
added to reaction mixture . 

ethylacetate (200 ml , 50ml X 4 ) being attached, it extracted 
mixture with dichloromethane (50 ml X 4 ). 

organic layer was dried respectively with anhydrous sodium 
sulfate . 

Under vacuum , it removed solvent , refined residue with 
[shirikagerukaramukuromatogurafii ](hexane : ethylacetate 
=1:1*1 :2*ethylacetate ), 3 - it acquired (2 -methyl -5-oxo -6, 
7-dihydro pyrido [2 and 3 -d ] pyrimidine -8 (5 H ) -yl ) 
propanal (3.20 g ) as oyl . 

<sup>l</sup>H-nmr (300 MHz , CDCl<sub>3</sub> );de 
2.55 (3 H, s ), 2.70 (2 H, t, J=7.1Hz ), 2.92 (2 H, td, J=6.2, 

I. 2Hz ), 3.72 (2 H, t, J=7.1Hz ), 3.96 (2 H, t, J=6.3Hz ), 8.70 
(1 H,s),9.88(l H,s). 

[0673] 

Reference Example 258 

3 - 1 and 2 -dichloroethane melting (2 -methyl -5-oxo -6, 
7-dihydro pyrido [2 and 3 -d ] pyrimidine -8 (5 H ) -yl ) 
propanal (183 mg , 0.83mmol ) in (10 ml ), 1 - it added(2 
-furoyl ) piperazine (226 mg ). 

triacetoxy hydro sodium borate (53 1 mg ) and acetic acid (1 
drop ) was added. 

mixture 2.5 hours was agitated with room temperature . 

reaction mixture was concentrated under vacuum , 
ethylacetate (80 ml ) was added. 

mixture 1 normal sodium hydroxide aqueous solution 
production liquid (20 ml ), water (20 ml ) and was washed 
with saturated saline (20 ml ). 

organic layer was dried with anhydrous sodium sulfate . 

Under vacuum , it removed solvent , refined residue with 
[shirikagerukaramukuromatogurafii ](basic rhexane : ethylacetate 
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7v>-i-'r;i']:^at:;i.]-2->^;u-7,8-vtKP 
t:'jK[2,3-d]tf'J5$/>-5(6H)-:i->(108mg)^ 

'H-NMR(200MH2,CDCl3) 5 1.86(2H,quintet,J= 
7.2Hz), 2.43-2.55(6H,m), 2.53(3H,s), 2.71(2H, 
t,J=7.2Hz), 3.64(2H,t,J=7.2Hz), 3.74-3. 82(6H, 
m), 6.48(1 H,dd,J=3.2,1.8Hz), 7.00(1 H,d,J=3.2H 
z), 7.48(lH,dd,J=1.8,0.8Hz), 8.69(lH,s). 

[0674] 

##<5iJ 259 

3- (2-^tT;i/-5-:t+V-6,7-i?tKPIf' jK[2,3-d]bf 

'J5v>-8(5H)--<>/u)::^n/'?-:^— ;u(2.77g. 12.6m 

mol)^ l,2-V'5'PPX^>(60ml)IC;-g^g$-t±, 1-B 
oc-tf'<7i^>(2.59g)^i]n^fco 

h ij y -b h4r V t K □ Th-t? K:M- 'J -t? A(5.36g)& 

1 mS7K^1b:J-hiJOA7Kj§iS(50ml)&t;ia?Q 
:ft^7K(20inl)^JP^fco 

j5^!fel^i^^?PP^^>(100tnl RlS 30mlx5)-e 

^;L/=2:l-^l:l^K^x^;U:X^y— ;U=20:1 
^10:l)-efflS!!L.4-[3-(2->5^;U-5-7h+V-6,7- 

i;tKpeuK[2,3-d]eusi/>-8(5H)--f;u):/ 
pe;u]-i-e^^v>:ti;U7|?>K t-:/^;u(3.45 

' H-N MR(200MHz,CDCl3) 5 1 .46(9H,s), 1 . 84(2 
H,quinteU=7.3Hz), 2.37-2.46{6H,m), 2.53(3H, 
s), 2.69(2H,t,J=7.0Hz), 3.44(4H,U=5.1Hz), 3.6 
3(2H,t,J=7.2Hz), 3.76(2H,g=7.3Hz), 8.69(1 H, 
s). 

[0675] 
#%^J 260 

4- [3-(2-;^T;U-5-7|-^V-6,7-vtKnt'UK[2,3-d] 

e'j^v>-8(5H)->r;u)>^peju]-i-e^^v>* 

>l/7K>K t-^5';b(3.35g. 8.60mmol). 3-{3-<7D 

P3^xy^v)yn'j>(5.67g)St;p-h;ux>x;i. 

7t^>^-7Kft!fel(164mg)^hJUX>(50ml)ICjg 
JI^^Ka^ 125 deg CT*51 B^rslltitLfco 



=1 :1 ), 8 - [3 - [4 - (2 -ftiroyl ) piperazine -1- yl ] propyl ] - 2 
-methyl -7, 8-dihydro pyrido [2 and 3 -d ] pyrimidine -5 (6 H ) 
-on it acquired (108 mg ) as the oyl . 

<sup>l</sup>H-nmr (200 MHz , CDCl<sub>3</sub> );de 
1.86 (2 H, quintet, J=7.2Hz ), 2.43 - 2.55 (6 H, m ), 2.53 (3 H, 
s ), 2.71 (2 H, t, J=7.2Hz ), 3.64 (2 t, J=7.2Hz ), 3.74- 3.82 
(6 H, m ), 6.48 (1 H, dd, J=3,2, 1.8Hz ), 7.00 (1 H, d, 
J=3.2Hz ), 7.48 (1 H, dd, J=1.8, 0,8Hz ), 8.69 (1 H, s ). 

[0674] 

Reference Example 259 

3-1 and 2 -dichloroethane melting (2 -methyl -5-oxo -6, 
7-dihydro pyrido [2 and 3 -d ] pyrimidine -8 (5 H ) -yl ) 
propanal (2,77 g, 12.6mmoi ) in (60 ml ), 1 -Boc-piperazine 
itadded (2.59 g ). 

triacetoxy hydro sodium borate (5.36 g ) and acetic acid (1 .0 
ml ) was added. 

mixture 2 hours was agitated with room temperature . 

1 normal sodium hydroxide aqueous solution production 
liquid (50 ml ) and saturated saline (20 ml ) was added. 

mixture was extracted with dichloromethane (100 ml and 30 
mix 5). 

organic layer was dried with anhydrous sodium sulfate , 

Under vacuum , it removed solvent , refined residue with 
[shirikagerukaramukuromatogurafii ](basic rhexane rethylacetate 
=2:l*l:l*ethylacetate :ethanol -20:1*10:1 ), 4 - [3 - (2 -methyl 
-5-0X0 -6, 7-dihydro pyrido [2 and 3 -d ] pyrimidine -8 (5 H ) 
-yl ) propyl ] - 1 -piperazine carboxylic acid t-butyl it acquired 
(3.45 g ) as oyl . 

<sup>l</sup>H-nmr (200 MHz , CDCl<sub>3</sub> );de 
1 .46 (9 H, s ), 1 .84 (2 H, quintet, J=7.3Hz ), 2.37 - 2.46 (6 H, 
m ), 2.53 (3 H, s ), 2.69 (2 H, t, J=7.0Hz ), 3.44(4 H, t, 
J-5.1HZ ), 3.63 (2 H, t, J=7.2Hz ), 3.76 (2 H, t, J=7,3Hz ), 
8,69 (1 H, s ). 

[0675] 

Reference Example 260 

4 - [3 - (2 -methyl -5-oxo -6, 7-dihydro pyrido [2 and 3 -d ] 
pyrimidine -8 (5 H ) -yl ) propyl ] - 1 -piperazine carboxylic 
acid t-butyl (3.35 g, 8.60mmol ), 3 - (3 -chlorophenoxy ) 
aniline (5.67 g ) and p-toluenesulfonic acid acid monohydrate 
(164 mg ) was mixedto toluene (50 ml ). 

mixture 51 hours was agitated with 125 deg C. 
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l&ftm^7K^:fh'J't7A7KJ§JiS(50ml). 7K(50m 
l)&l/fiaft^ffi7K(50ml)r*gfe;fLfco 

T;U=4:1-^3:1^2:K ^+1i->:g^^X^;U= 

0:l-^10:l-*i^Mx^yU:X^y— ;U:h'JX5^;U 
T^>=100:10:3)T?*|iS[L.4-[3-[5-[[3-(3-^7P 

KPe'JK[2,3-d]eU5v>-8(5HK;U]^Pe 

'H-NMR(200MHz,CDCl3)fi 1.46(9H,s), 1.81(2 
H,quintet,J=6.9Hz), 2.36-2.43(6H,m), 2.53(3H, 
s), 2.63(2H,tJ=6.6Hz), 3.38-3.46(6H,m), 3.72 
(2H,t,J=7.2Hz), 6.46(lH,t,J=2.0Hz), 6.58(lH,dd 
d,J=7.9,1.9,1.0Hz), 6.76(1 H,ddd,J=8.3,2.4,0.9H 
z), 6.92(lH,ddd,J-8.1,2.2,l.lHz), 7.01(1H,U= 
2.2Hz), 7.07(1 H,ddd,J=7.8,2.0,1.0Hz), 7.26(1 H, 
t,J=8.1Hz), 7.31(lH,t,J=8.0Hz), 8.85(lH,s), 

[0676] 

##fiFlJ 261 

4-7^yy^/—)H^2Ags 150mmol)(7)X^y— 
;U?S;'«(75mI)lc7^U;L.^x^;U(l6.5g)^;^-F 
Lfco 

m^^^m^v 14 mmmwuzo 
s.jt^m-^^^mzT s mmL. N-(4-tKp^v 

3ff^;U)-i8 -T^x>x^>K32.2g)^II;jJj 

'H-NMR(200MHz,CDCl3) d 1.26(3H,t,J=7.3Hz), 
1.56-1.74(4H,m), 2.53(2H,t,J=6.2Hz), 2.67(2 
H,t,J=5.5Hz), 2.88(2H,t,J=6.2Hz), 3.57(2H,t,J= 
5.1Hz), 4.15(2H,q,J=7.1Hz), OH &U NH 

[0677] 
##i5»J 262 

4-tKP*V-2-P«^;U-5-e>J£i^>*JU7K>S|x 

5";K24.6g)$ THF(300ml)lC^JS^-y:. h'JX^ 
;U75>(47.1ml)^ An;^. ML^T/^^X^U/IxX 

;u^p»JK(i6.2g)^ 0 deg c-ein^fco 



After adding ethylacetate (350 ml ) to reaction mixture , 
saturated sodium bicarbonate * aqueous solution (50 ml ), 
thewater (50 ml ) and you washed with saturated saline (50 
ml ). 

organic layer was dried with anhydrous sodium sulfate . 

Under vacuum , it removed solvent , refined residue with 
[shirikagerukaramukuromatogurafii ](basic .hexane :ethylacetate 
=4 : 1 *3:1 *2:1, hexane : ethylacetate =3:1 *ethylacetate 
*ethylacetate :ethanol 

=20: 1*10:1* ethylacetate lethanol rtriethylamine =100:10:3 ), 4 - 
[3 - [5 - [[3 - (3 -chlorophenoxy ) phenyl ] imino ] - 2 -methyl 
-6, 7-dihydro pyrido [2 and 3 -d ] pyrimidine -8 (5 H ) -yl ] 
propyl ] - 1 -piperazine carboxylic acid t-butyl it acquired (1.80 
g ) as yellow oyl . 

<sup>l</sup>H-mnr (200 MHz , CDCl<sub>3<ysub> );de 
1.46 (9 H, s ), 1.81 (2 H, quintet, J=6,9Hz ), 2.36 - 2.43 (6 H, 
m ), 2.53 (3 H, s ), 2.63 (2 H, t, J=6.6Hz ), 3.38- 3.46 (6 H, 
m ), 3.72 (2 H, t, J=7.2Hz ), 6.46 (1 H, t, J=2.0Hz ), 6.58 (1 H, 
ddd,J=7.9, 1.9, l.OHz), 6.76(1 H, ddd, J=8.3, 2.4, 0.9Hz), 
6.92(1 H, ddd, J=8.1,2.2, l.lHz ), 7.01 (1 H, t, J=2.2Hz), 
7.07(1 H, ddd, J=7.8, 2.0, l.OHz ), 7.26 (1 H, t, J=8.1Hz ), 
7.31 (1 H, t, J=8.0Hz ), 8.85 (1 H, s ). 

[0676] 

Reference Example 261 

4 -amino butanol ethyl acrylate (16.5 g ) was dripped to 
ethanol solution (75 ml ) of (13.4 g, 150mmol ). 

mixture 14 hours was agitated with room temperature . 

Under vacuum , it concentrated reaction mixture , N- (4 
-hydroxybutyl ) - the;be-alanine ethyl it acquired (32.2 g ) 
roughly as pale yellow oyl . 

It used this compound , for following reaction ftirthermore 
withoutrefining. 

<sup>l</sup>H-nmr (200 MHz , CDCl<sub>3</sub> );de 
1 .26 (3 H, t, J=7.3Hz ), 1 .56 - 1 .74 (4 H, m ), 2.53 (2 H, t, 
J=6.2Hz ), 2.67 (2 H, t, J=5.5Hz ), 2.88 (2 H, t, J=6.2Hz ), 
3.57(2 H, t, J=5.1Hz ), 4,15 (2 H, q, J=7.1Hz ), OH or NH 
have not done identification . 

[0677] 

Reference Example 262 

4 -hydroxy -2- methyl -5-pyrimidine carboxylic acid ethyl 
suspension doing (24.6 g ) in THF (300 ml ), continuously 
itadded methane sulfonyl chloride (16.2 g ) with 0 deg C 
including triethylamine (47.1 ml ). 
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ji^i^ii^MST' 40 ^fsmnuz. 

3.5 mrsmnuzo 

nil)^JP;^fco 

;l^tl^7X(200ml)&i;iSW^JS*(175ml)-e 

7KJi^P^XT;K75ml)-ettt±iLfco 

l:2^i^^X^^l.)Tr)fiiiL.4-[N-(3-Xh^V-3- 

5^;u-5-e'J5v>*;U7t<>KxT;K44.8g)^ffi 

^H-NMR(200MHz,CDCl3) S 1.25(3H,g=7.1Hz), 
1.37(3H,t,J=7.0Hz), 1.46-1.62(2H,m), 1.67-1.8 
2(2H,m), 1.96(lH,br), 2.52(3H,s), 2.70(2H,t,J= 
7.3Hz), 3,45(2H,t,J=7.6Hz), 3.67(2H,q,J=5.3H 
z), 3.76(2H,t,J=7.3Hz), 4.13(2H,q,J=7.2Hz), 4. 
33(2H,q,J=7.2Hz), 8.50(1 H,s). 

[0678] 

##i5ij 263 

20%:^h'J'^7Axh^vKx^y— jU5§;'a(47.4g) 
^x^y-;U(l80ml)-efF»?Lfco 

4-[N-(3-xh^v-3-^^v:/Pt:;u)(4-tKP+v 
:?^jU)75/]-2-y^;u-5-eusv>^;u7tt>^ 

X5^;U(44.8g. 126mmol)(Dx^y-;U;'§jiS(120 
ml)$;^TLtcc 

;l^it^^^;a'e 20 ^Am-Oi^V 90 deg C -e 50 



;1^1«0*itKx5^;U(7OOmU 100mlx5)T*tttll 

^SB^B^^Tt^. 5-tKP^V-8-(4-tKP^V^^ 
;U)-2-y5^;U-7,8-vtKPe'JK[2,3-d]eU5i;>- 
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mixture 40 min was agitated with room temperature . 

N- (4 -hydroxybutyl ) - the;be -alanine ethyl (total amount ) 
was added. 

mixture 3.5 hours was agitated with room temperature . 

reaction mixture was concentrated under vacuum , 
ethylacetate (500 ml ) was added. 

mixture water (200 ml ) and was washed with saturated saline 

(175 ml ). 

water layer was extracted with ethylacetate (75 ml ). 

It adjusted organic layer , dried with anhydrous sodium 
sulfate . 

Under vacuum , it removed solvent , refined residue with 
[shirikagerukaramukuromatogurafii ](hexane : ethylacetate 
=1:1*1 :2*ethylacetate ), 4 - [N- (3 -ethoxy -3- oxo propyl ) (4 
-hydroxybutyl ) amino ] - 2 -methyl -5-pyrimidine carboxylic 
acid ethyl it acquired (44.8 g ) roughly as yellow oyl . 

It used for following reaction without ftirthermore refining the 
this compound . 

<sup>l</sup>H-nmr (200 MHz , CDCl<sub>3</sub> );de 
1 .25 (3 H, t, J=7. 1 Hz ), 1 .37 (3 H, t, J=7.0Hz ), 1 .46 - 1 .62 (2 
H, m ), 1 .67 - 1 .82 (2 H, m ), 1 .96(1 H, br ), 2.52 (3 H, s ), 
2.70 (2 H, t, J=7.3Hz ), 3.45 (2 H, t, J=7.6Hz ), 3.67 (2 H, q, 
J=5.3Hz ), 3.76 (2 H, t, J=7.3Hz ), 4,13 (2 H, q, J=7.2Hz ), 
4.33 (2 H, q, J=7.2Hz ),8.50 (1 H, s ). 

[0678] 

Reference Example 263 

20% sodium ethoxide ethanol solution (47.4 g ) was diluted 
with ethanol (180 ml). 

4 - [N- (3 -ethoxy -3- oxo propyl ) (4 -hydroxybutyl ) amino ] 
- 2 -methyl -5-pyrimidine carboxylic acid ethyl ethanol 
solution (120 ml ) of (44.8 g, 126mmol ) was dripped. 

mixture with room temperature 20 min 50 min was agitated 
next with 90 deg C. 

After air cooling , under vacuum , it concentrated reaction 
mixture , itneutralized with acetic acid including water (250 
ml). 

mixture was extracted with ethylacetate (700 ml , 100ml X 
5). 

organic layer was dried with anhydrous sodium sulfate . 

Under vacuum , to remove solvent , residue to do 
recrystallization with ethylacetate , 5 -hydroxy -8- (4 
-hydroxybutyl ) - 2 -methyl -7, 8-dihydro pyrido [2 and 3 -d ] 



Page 524 Paterra® InstantMT® Machine Translation (US Patent 6,490,548). Translated and formatted in Tsukuba, Japan. 



JP2003321472A 



2003-11-11 



6-*;U/1?>Kxf^;U(42.3g)o 
mpl 18-121 deg C. 



pyrimidine -6-carboxylic acid ethyl (42.3 g ). 

It used for following reaction without furthermore refining the 
this compound . 



mpll8-121deg C. 
tlM ^ ^ elemental analysis values 

fii CisHjiN C<sub>15</sub>H<sub>21<sub>N<sub>3</sub>O<sub>4</sub>*1.25H<sub>2</sub>O*0.5AcOH 

304-1. 25 H2 doing 

O-O.SAcO 

HtLX 



Calcd:C,53.40;H,7.14;N,11.68. 

Found:C,53.3 1 ;H,6.85;N, 1 1 .56. 

^H-NMR(300MHz,CDCl3)enol t^&U keto i^(D 
;g^1^3(3:l)<S 1.27(0.75H,t,J=7.2Hz), 1.34(2.25 
H,t,J=7.2Hz), l,58-1.66(2H,m), 1 .76(2H,quinte 
t,J=7.3Hz), 2.47(2.25H,s), 2.56(0.75H,s), 3.60 
(2H,t,J=7.2Hz), 3.66-3.73(0.25H,mX 3.76(2H,t,J 
=6.0Hz), 3.85-4.04(0.5H,m), 4.23(0.5H,q,J=7.1 
Hz), 4.28(1. 5H,q,J=7.1 Hz), 4.41(1.5H,s), 8.31 
(0.75H,s), 8.74(0.25H,s), 1 1.99(0. 75H,br), OH 

[0679] 
##fi»J 264 

5-tKn+v-8-(4-tKp^v3^T;u)-2>>T;u-7, 
8-vtKpe'JK[2,3-d]e'JSv>-6-*;U/-K>^x 

^JH-^m)^ 6 m^^SI(315ml)(Cj§«^i±, ^ 
CDJl^fe^ 140 deg C-e35 i^mmwLfzo 

S]^;;g^it^$w)aETs;l$gL.O deg C Tr7K 

UftULfciS^Mi^Lfc^s P^XT;U(300ml+l 

00mlx7)-eatiiLfro 

^7 P V hy^:7-f — ('^+-9->:PKx^;u=i : 1 

1 :2^i^Mx5';U^i^Mx5';U:;»<^y— ;U-20: 1 
-*10:l)-effiSL. 8-(4-tKP+v7^^;U)-2->^ 
;i/-7,8.vtKPe'JK[2,3-d]e'J^v>-5(6H)-:t 

'H-NMR(300MHz,CDCl3) S 1 .63(2H,quintet,J= 
6.6Hz), 1.77(2H,quintet,J=7.2Hz), 2.55(3H,s), 
2.71(2H,t,J=7.2Hz), 3.63(2H,t,J=7.2Hz), 3.75(2 
H,t,J-6.0Hz), 3.77(2H,t,J=7.2Hz), 8.69(lH,s), 
OH lil^^LrL^^i:L^. 

[0680] 



Calcd:C, 53.40;H, 7.14;N, 11.68. 
FoundrC, 53.31 ;H, 6,85;N, 1 1.56. 

mixture (3: 1 );de 1.27 of <sup>l</sup>H-nmr (300 MHz , 
CDCl<sub>3</sub> ) enol body or keto body (0.75 H, t, 
J=7.2Hz ),1 .34 (2.25 H, t, J=7.2Hz ), 1 .58 - 1 .66 (2 H, m ), 
1.76 (2 H, quintet, J=7.3Hz ), 2.47 (2.25 H, s ), 2.56 (0.75 H, 
s ), 3.60 (2 H, t, J=7.2Hz ), 3.66 -3.73 (0.25 H, m ), 3.76 (2 H, 
t, J=6.0Hz ), 3.85 - 4.04 (0.5 H, m ), 4.23 (0.5 H, q, J=7.1Hz ), 
4.28 (1.5 H, q, J=7.1Hz ), 4.41 (1,5 H, s ), 8.31 (0.75 H, 
s ),8,74 (0.25 H, s ), 1 1.99 (0.75 H, br ), OH has not done 
identification . 

[0679] 

Reference Example 264 

5 -hydroxy -8- (4 -hydroxybutyl ) - 2 -methyl -7, 8-dihydro 
pyrido melting [2 and 3 -d ] pyrimidine -6-carboxylic acid 
ethyl (total amount ) in 6 normal hydrochloric acid (315 ml ), 
35 min it agitated mixture with 140 deg C. 

Under vacuum , it concentrated reaction mixture , it 
neutralized with 0 deg C sodium hydroxide aqueous solution 
production liquid making use of acetic acid next. 

After filtering salt which it precipitated, it extracted with the 
ethylacetate (300 ml + 100ml X 7 ). 

organic layer was dried with anhydrous sodium sulfate . 

Under vacuum , it removed solvent , refmed residue with 
[shirikagerukaramukuromatogurafii ](hexane rethylacetate 
=l:l*l:2*ethylacetate *ethylacetate :methanol ==20:1*10:1 ), 
8 - (4 -hydroxybutyl ) - 2 -methyl -7, 8-dihydro pyrido [2 and 
3 -d ] pyrimidine -5 (6 H ) -on it acquired (21.9 g ) as the 
orange oyl . 

<sup>l</sup>H-nmr (300 MHz , CDCl<sub>3</sub> );de 
1.63 (2 H, quintet, J=6.6Hz ), 1.77 (2 H, quintet, J=7.2Hz ), 
2.55 (3 H, s ), 2.71 (2 H, t, J=7.2Hz ), 3.63 (2 H, t, J=7.2Hz ), 
3.75 (2 H, t, J=6.0Hz ),3.77 (2 H, t, J=7.2Hz ), 8.69 (1 H, s ), 
OH has not done identification . 

[0680] 
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265 

8-(4-tKP4-v:?T;U)-2->5';U-7,8-vtKPt°'J 
K[2,3-d]t°'J5v>-5(6H)-7|->(5.28g. 22.4mmol) 

Rmm-^mz 0.2M 5^:i-«iS^:^h'J'^A7KJtiig 
(150ml)^S0^fco 

ji^!|«!l*i?^PP>^>(300mU 50ml x 3)-Cttai 

p V h^^'v^-r -e^ B^Kxf^;u=i : 1 -* 

1 :2-P^xT;u)-CifiSlLfco 

l»*L. atJiS^MET, jSifiLs 4-(2->'g^;i.-5- 
;J-+V-6,7-vt KP t°'J K[2,3-d]t°'J5v:/-8(5H)- 



'H-NMR(300MHz,CDCl3) d 1 .99(2H,quintet,J= 
7.1Hz), 2.54(3H,s), 2.57(2H,td,J=6.9,0.9Hz), 2. 
71(2H,t,J=7.2Hz), 3.64(2H,t,J=6.9Hz), 3.75(2H, 
t,J=7.2Hz), 8.71(1 H,s), 9.82(1 H,s). 



[0681] 

266 

4-(2->^;U-5-7t-4^ V-6,7--:; t K P t° 'J K[2,3-d] e 
'J5i?>-8(5H)-l'yU):^^±— ;U(4.67g. 20.0mmo 
1)^ l,2-v<7PPX$>(100ml)l3j§fg^F-fr» 1-Bo 

c-e'<7i?>(4.i0g)^iaK.fco 

h'J7-bh+vtKP/-fs':7K:M-'J't?A(8.49g)& 
U:ilF^(1.0ml)^J!]P^fco 

7-l2h>(6.0ml)^J)n^.S;a-C 10 ^fS^¥^L 

fz. 

•y'?PPy^>(250ml)^ilD^fco 
l)&t;i&lP:ft^*(l 00ml)T-j5t,^Lfc. 



2003-11-11 

Reference Example 265 

8 - (4 -hydroxybutyl ) - 2 -methyl -7, 8-dihydro pyrido [2 and 

3 -d ] pyrimidine -5 (6 H ) -on melting (5.28 g, 22.4mmol ) in 
dichloromethane (120 ml ), it added Dess-Martin reagent 
(10.0 g). 

mixture 30 min was agitated with room temperature . 

0.2 Msodium thiosulfate aqueous solution (150 ml ) were 
added to reaction mixture . 

mixture was extracted with dichloromethane (300 ml , 50ml X 
3). 

organic layer was dried with anhydrous sodium sulfate . 

solvent was removed under vacuum , residue insoluble matter 
was removedwith ethylacetate :hexane =1:1. 

filtrate was concentrated under vacuum , residue was refined 
with[shirikagerukaramukuromatogurafii ] 
(hexane : ethylacetate =1:1*1 :2*ethylacetate ). 

Furthermore it re-removed insoluble matter with 
ethylacetate rhexane =1:1, under vacuum ,concentrated 
filtrate , 4 - it acquired (2 -methyl -5-oxo -6, 7-dihydro pyrido 
[2 and 3 -d ] pyrimidine -8 (5 H ) -yl ) butanal (4.69 g ) as 
oyl . 

<sup>l</sup>H-nmr (300 MHz , CDCl<sub>3</sub> );de 
1.99 (2 H, quintet, J=7.1Hz ), 2.54 (3 H, s ), 2.57 (2 H, td, 
J=6.9, 0.9Hz ), 2.71 (2 H, t, J=7.2Hz ), 3.64 (2 H, t, 
J=6.9Hz ), 3.75 (2 H, t, J=7.2Hz ),8.71 (1 H, s ), 9.82 (1 H, 
s). 

[0681] 

Reference Example 266 

4 - 1 and 2 -dichloroethane melting (2 -methyl -5-oxo -6, 
7-dihydro pyrido [2 and 3 -d ] pyrimidine -8 (5 H ) -yl ) 
butanal (4.67 g, 20.0mmol ) in (100 ml ), 1 -Boc-piperazine 

itadded (4,10 g). 

triacetoxy hydro sodium borate (8.49 g ) and acetic acid (1.0 
ml ) was added. 

mixture 1 hour was agitated with room temperature , 

Including acetone (6.0 ml ), 10 min it agitated with room 
temperature . 

dichloromethane (250 ml ) was added. 

mixture 1 normal sodium hydroxide aqueous solution 
production liquid (150 ml ) and was washed with saturated 
saline (100 ml ). 

organic layer was dried with anhydrous sodium sulfate . 
Under vacuum , it removed solvent , refmed residue with 
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5^;U=2:1^1:K B^^x^;U:y^y— JU=10:1) 

V-6,7-vtKPeUK[2,3.d]e'J5v>-8(5H)--f 

(5.53g)$ilfeiga<!:L-C#fco 
mp71-72 deg C. 
Ttm^^^ C21H33N5O3 tLX 



Calcd:C,62.5 1 ;H,8.24;N, 1 7.36. 

Found:C,62.61;H,8.42;N,17.25. 

^H-NMR(300MHz,CDa3) S 1 .46(9H,s), 1 .53-1 . 
59(2H,m), 1.64-L70(2H,m), 2.36-2.43(6H,m), 
2.53(3H,s), 2.69{2H,tJ=7.2Hz), 3.43(4H,t,J-5.0 
Hz), 3.60(2H,U=7.1Hz), 3.73(2H,t,J=7.2Hz), 
8.69(1 H,s). 

[0682] 

^mm 267 

4-[4-(2-^5^;U-5-:i-4^V-6,7-vtKPe'JK[2,3-d] 

eu^v>-8(5HK;u)3^^^U]-i-e^^v>±i;u 

7H>^t-:?T;K5.52g. 13.6mmol). 3-(3--5'PP7 

x/:^^v)7xg>(9.oig)&i;p-h;ux>x;U7|>> 

K-7KSl*BD(0.26g)^h;UX>(140ml)ICjS^$ 

;g^i^D^ 125 deg c -e 35 mrsmnLfzo 

JSiJ5;g^^felcp^xT;K500mi)^*n^fc^. 

tSfi]j^^7Xm:hh'J^A7K;^i^(75ml). 7K(75m 

i)&r>*iaft:t±g7K(50mi)r*gfejfLfco 

^PVh^*7^>r-(^+-tH>:P^X^;U=4:l^ 

KKx^;u^i^Mxf^;u:y^y—;u=20: 1-^10: 

l-^PKx^7U:X^y";U:h'JX^;U75>=10 

0:10:l)-e5f|SL>4-[4-[5-[[3-(3-^PP3'xy4^ 
vpxx;u]-rsy]-2-;?«T;L.-6,7-vtKPeUK[2, 
3-d]b:'J5v>-8(5HK;i.]"?^T;U]-l-t°^^v> 

*;U/1^^>Kt-3^5^;K3.3ig)^llfe7^;u3?rx<t 

*H-NMR(300MHz,CDCl3) 5 1 .46(9H,s), 1 .52-1 . 
70(4H,m), 2.37-2.42(6H,m), 2.53(3H,s), 2.63(2 
H,t,J=6.6Hz), 3.37-3.44(6H,m), 3.70(2H,t,J=7.1 
Hz), 6.47(1 H,t,J=2.1Hz), 6.59(1 H,ddd,J=7.8,2. 
0,0.9Hz), 6.76(lH,ddd,J=8.3,2.3,1.0Hz), 6.92(1 



[shirikagerukaramukuromatogurafii ](basic :hexane :ethylacetate 
=2:1*1:1, ethylacetate :methanol =10:1 ), furthermore did 
recrystallization with ethylacetate -diisopropyl ether jpl 1 , 4 - [4 
- (2 -methyl -5 -0x0 -6, 7-dihydro pyrido [2 and 3 -d ] pyrimidine 
-8 (5 H ) -yl ) butyl ] - 1 -piperazine carboxylic acid t-butyl 
itacquired (5.53 g ) as colorless crystal . 

mp71-72deg C 
elemental analysis values 

C<sub>2 1 </sub>H<sub>33</sub>N<sub>5</sub>0<sub>3</sub> 
doing 

Calcd:C, 62.5 1;H, 8.24;N, 17.36. 
Found:C, 62.61;H, 8.42;N, 17.25. 

<sup>l</sup>H-nmr (300 MHz , CDCl<sub>3</sub> );de 
1 .46 (9 H, s ), 1 .53 - 1 .59 (2 H, m ), 1 .64 - 1 .70 (2 H, m ), 
2.36 - 2.43 (6 H, m ),2.53 (3 H, s ), 2.69 (2 H, t, J=7.2Hz ), 
3.43 (4 H, t, J=5.0Hz ), 3.60 (2 H, t, J=7.1Hz ), 3.73 (2 H, t, 
J=7.2Hz), 8.69(1 H,s). 

[0682] 

Reference Example 267 

4 - [4 - (2 -methyl -5-oxo -6, 7-dihydro pyrido [2 and 3 -d ] 
pyrimidine -8 (5 H ) -yl ) butyl ] - 1 -piperazine carboxylic 
acid t-butyl (5.52 g, 13.6mmol ), 3 - (3 -chlorophenoxy ) 
aniline (9.01 g ) and p-toluenesulfonic acid acid monohydrate 
(0.26 g ) was mixedto toluene (140 ml ). 

mixture 35 hours was agitated with 125 deg C. 

After adding ethylacetate (500 ml ) to reaction mixture , 
saturated sodium bicarbonate * aqueous solution (75 ml ), 
thewater (75 ml ) and you washed with saturated saline (50 
ml). 

organic layer was dried with anhydrous sodium sulfate . 

Under vacuum , it removed solvent , refined residue with 
[shirikagerukaramukuromatogurafii ](hexane :ethylacetate 
=4 : 1 *ethylacetate *ethylacetate :methanol 
=20:l*10:l*ethylacetate :ethanol :triethylamine =100: 10:1 ), 
4 - [4 - [5 - [[3 - (3 -chlorophenoxy ) phenyl ] imino ] - 2 
-methyl -6, 7-dihydro pyrido [2 and 3 -d ] pyrimidine -8 (5 
H ) -yl ] butyl ] - 1 -piperazine carboxylic acid t-butyl it 
acquired (3.31 g ) as yellow amorphous . 

<sup>l</sup>H-nmr (300 MHz , CDCl<sub>3</sub> );de 
1.46 (9 H, s ), 1.52 - 1.70 (4 H, m ), 2.37 - 2.42 (6 H, m ), 
2.53 (3 H, s ), 2.63(2 H, t, J=6.6Hz ), 3.37 - 3.44 (6 H, m ), 
3.70 (2 H, t, J=7.1Hz ), 6.47 (1 H, t, J=2.1Hz ), 6.59 (1 H, 
ddd, J=7.8, 2.0, 0.9Hz ), 6.76 (1 H, ddd, J=8.3, 2.3, I.OH2 ), 
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H, ddd,J=8.3,2.4,0.9Hz), 7.01(lH,U=2.1Hz), 7.0 
7( 1 H,ddd,J=8.0,2.0, 1 .2Hz), 7.25(1 H,t, J=8. 1 Hz), 

7.31(lH,t,J=8.1Hz), 8.85(lH,s). 

[0683] 

268 

I , 4-v7h+-y--8-T+f P [4.5]x:b>(7. 1 6g. 5 
0.0mmol)^h'Jx^;U75>(40ml)lCiSji?^i^, 
<7PPT-lrh-h'J;K3.78g)^iP^fco 

m^^^ 90 deg c 3 mmmnuzo 

x-T-;Kioomi)^*nx.fco 



e P [4.5]x*>-8-^;U7ir h- h'J ;K8.77g)^ )fl 

*H-NMR(200MHz,CDCl3) d 1.79(4H,t,J=5.8Hz), 
2.69(4H,g=5.9Hz), 3.53(2H,s), 3.96(4H,s). 



[0684] 

269 

7X^^b'J^'i?AT;u^-^A(2.4lg)^x-7^;b 
(40ml)(C^;S^-t±, l,4-v:t^-y--8-7-(f Xt'P 
[4.5]T':^>-8-'<>lU7-thxh'j;U(8.76g. 48.1mm 
ol)(DX-i^;ix5t;lg(80ml)$ 0 deg C -CiP^fco 

S^it^!)^ 50 deg C Tr 21.5 mSm^LtZo 

X-7^JU(120ml)^*0^fco 

^M-Ti-'JO-U 10 7KfPi^(20.5g)^ 0 deg C V 

m^mmi^x^ 1 v^mmnuzo 
'j^jxXMmLfzo 

XeP[4,5]f^^>-8--f;U)X^r>75>(8.55g)$ 

mt-(jitLxmzo 

'H-NMR(200MHz,CDCl3)fi 1.43(2H,br), 1.74(4 
H,t,J=5.8Hz), 2.44(2H,t,J=6.2Hz), 2.53(4H,t,J- 
5.7H2), 2.78(2H,U=6.3Hz), 3.95(4H,s). 
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6.92 (1 H, ddd, J=8.3, 2.4, 0.9Hz ), 7.01(1 H, t, J=2.1Hz ), 
7.07 (1 H, ddd, J=8.0, 2.0, l,2Hz ), 7.25 (1 H, t, J=8.1Hz ), 
7.31 (1 H, t, J=8.1Hz ), 8.85 (1 H, s ). 

[0683] 

Reference Example 268 

1 and 4 -dioxa -8-aza spiro melting [4. 5] decane (7.16 g, 
50.0mmol ) in triethylamine (40 ml ), it added the chloro 
acetonitrile (3.78 g ). 

mixture 3 hours was agitated with 90 deg C. 

After air cooling , ether (100 ml ) was added. 

It agitated mixture for a while with room temperature , 
filtered. 

Under vacuum , it concentrated filtrate , 1 and 4 -dioxa -8-aza 
spiro it acquired[4. 5] decane -8-yl acetonitrile (8.77 g ) as 
crude oil . 

this compound above this without refining it used for 
foUowingreaction. 

<sup>l</sup>H-nmr (200 MHz , CDCl<sub>3</sub> );de 
1.79 (4 H, t, J=5.8Hz ), 2.69 (4 H, t, J=5.9Hz ), 3.53 (2 H, s ), 
3.96 (4 H,s). 

[0684] 

Reference Example 269 

Suspension doing lithium aluminum hydride Niu * (2.41 g ) 
in ether (40 ml ), 1 and 4 -dioxa -8-aza spiro it added ether 
solution (80 ml ) of [4. 5] decane -8-yl acetonitrile (8.76 g, 
48.1mmol) with 0 deg C. 

mixture 21.5 hours was agitated with 50 deg C. 

After air cooling , ether (120 ml ) was added. 

sodium sulfate decahydrate (20.5 g ) was added slowly with 0 
deg C. 

mixture 1 hour was agitated with room temperature . 

reaction mixture was filtered with celite , filtrate was dried 
with the sodium sulfate . 

Under vacuum , it concentrated filtrate , 2 - it acquired (1 and 
4 -dioxa -8-aza spiro [4. 5] decane -8-yl ) ethane amine (8.55 
g ) as crude oil . 

this compound above this without refining it used for 
foUowingreaction. 

<sup>l</sup>H-nmr (200 MHz , CDCl<sub>3</sub> );de 
1 .43 (2 H, br ), 1 .74 (4 H, t, J=5.8Hz ), 2.44 (2 H, t, 
J=6.2Hz ), 2.53 (4 H, t, J=5.7Hz ), 2.78 (2 H, t, J=6.3Hz ), 
3,95 (4 H,s). 
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[0685] 
#^^J 270 

5-75y^>^/— JK7.74g.75.0mmol)(7)X^y 
-VUJ§jS(40ml)IC7^U>U^X^;U(8.26g)^JS 
TLfco 

J5f&;i^Jt^$MET. mmL. N-(5-tKP+v 
^>^;U)-^ -7^->x^>K16.4g)^iffi;ii^||fe 

'H-NMR(300MHz,CDCl3) 5 1.26(3H,U=7.2Hz), 
1.32-1.64(6H,m), 2.51(2H,t,J=6.5Hz), 2.63(2 
H,U=6.9Hz), 2.88(2H,g=6.5Hz), 3.64(2H,t,J= 
6.5Hz), 4.14(2H,q,J=7.2Hz), OH SlK NH It^ 

[0686] 
##«JJ 271 

4-tKP*v-2-^T;u-5-e'J5v>*;U7t?>Kx 

^;U(12.7g. 69.7mmol)^ THF(150ml)(C^;S$ 
-fr. hUx5^yU75>(24.4ml)^*D^. igcl^T/^ 
>X;U7tx-;i/^^PUK(8.42g)^ 0 deg C T?*P^ 

;i^ifei^^;aT* 1 1.5 mmnuzo 

;S^1^$-7K(100ml X 2)&i;iafP^ffi7k(50ml) 

^P7h^^*^^^-(^4^-tl->:S^^X^;U=l:2-^ 
1 :3^g^Kxf^;U)-efflS!tL. 4-[N-(3-Xh+v-3- 

;j-4^v::^peju)(5-tKP^v^>5^>u)75y]-2. 
yf^;u-5-e'JSv>^i;i/7K>^x5^;U(i6.6g)* 

mn^^-()\^tLxmzo 
mi^tzo 

'H-NMR(300MHz,CDCl3) 6 1.24(3H,t,J=7.2Hz), 
1.37(3H,U=7.2Hz), 1 .53-1.70(6H,m), 2.51(3 
H,s), 2.70(2H,g=7.4Hz), 3.41(2H,t,J=7.7Hz), 
3.64(2H,t,J=6.3Hz), 3.76(2H,t,J=7.2Hz), 4.13(2 
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[0685] 

Reference Example 270 

5 -amino pentanol ethyl acrylate (8.26 g ) was dripped to 
ethanol solution (40 ml ) of (7.74 g, 75.0mmol ). 

mixture 3 -day period was agitated with room temperature . 

Under vacuum , it concentrated reaction mixture , N- (5 
-hydroxy pentyl ) - the;be-alanine ethyl it acquired (16.4 g ) 
roughly as pale yellow oyl . 

It used this compound , for following reaction furthermore 
withoutrefming. 

<sup>l</sup>H-nmr (300 MHz , CDCl<sub>3</sub> );de 
1 .26 (3 H, t, J=7.2Hz ), 1 .32 - 1 .64 (6 H, m ), 2.51 (2 H, t, 
J=6.5Hz ), 2.63 (2 H, t, J=6.9Hz ), 2.88 (2 H, t, J=6.5Hz ), 
3.64(2 H, t, J=6.5Hz ), 4.14 (2 H, q, J=7.2Hz ), OH or NH 
have not done identification . 

[0686] 

Reference Example 271 

4 -hydroxy -2- methyl -5-pyrimidine carboxylic acid ethyl 
suspension doing (12.7 g, 69.7nmiol ) in THF (150 ml ), 
continuously itadded methane sulfonyl chloride (8.42 g ) with 
0 deg C including triethylamine (24.4 ml ). 

mixture 35 min was agitated with room temperature . 

N- (5 -hydroxy pentyl ) - the;be -alanine ethyl (total amount ) 
was added. 

mixture 1 1 .5 hours was agitated with room temperature . 

reaction mixture was concentrated under vacuum , 
ethylacetate (300 ml ) was added. 

mixture water (1 00 ml X 2 ) and was washed with saturated 
saline (50 ml ). 

organic layer was dried with anhydrous sodium sulfate , 

Under vacuum , it removed solvent , refined residue with 
[shirikagerukaramukuromatogurafii ](hexane : ethylacetate 
=1 :2* 1 :3 *ethylacetate ), 4 - [N- (3 -ethoxy -3- oxo propyl ) 
(5 -hydroxy pentyl ) amino ] - 2 -methyl -5-pyrimidine 
carboxylic acid ethyl it acquired (16.6 g ) roughly as yellow 
oyl . 

It used for following reaction without furthermore refining the 
this compound . 

<sup>l</sup>H-nmr (300 MHz , CDCl<sub>3</sub> );de 
1 .24 (3 H, t, J=7.2Hz ), 1 .37 (3 H, t, J=7.2Hz ), 1 .53 - 1 .70 (6 
H, m ), 2.51 (3 H, s ), 2.70 (2 H, t, J=7.4Hz ), 3.41(2 H, t, 
J=7.7Hz ), 3.64 (2 H, t, J=6.3Hz ), 3.76 (2 H, t, J=7,2Hz ), 
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H,q,J=7.1Hz), 4.32(2H,q,J=7.2Hz), 8.49(lH,s), 
OH (i|5|SL-CL^^^tV 

[0687] 

#^^^51] 272 

20%:M-'J'!7Axh+>>Kx^/— ;i/!gjS(16.8g) 
$X^/-;U(75ml)-(?^&i|iRLfc 0 

4-[N-(3-Xh+i/-3-7|-^V:^'Pt°;L/)(5-tKP^V 

^>^;i/)75>(]-2-p'^;u-5-e'j5i/>*;u;K> 

Kxf^;U(16.5g, 44.9mmol)<DX^y— ;i.jgjiS(5 
jl^l^^MST? 25 $Maoi\-e 90 deg C 1? 50 



jl^ifel^ I^KX5^;U(300ml+100ml x 3)T'fflai 
Lfco 

jtj^^iJlET, e*L. 5-tKP^*>-8-(5-tKP 

^i^^>^;L')-2-yT;U-7,8-vtKPt°UK[2,3-d] 
t°'J5v>-6-:^ji/;K>^x^;u^ffllifeEH*i: 

Z(7>^b^!|«!l^$p)lcfgi{-r5c,t^f<?)l©J5)$:ic 
mp70-72 deg C. 

Ttmn^M C,6H23N304 tLX 



Calcd:C,59.80;H,7.21;N,13.08. 

Found:C,59.45;H,7.32;N,13.06. 

'H-NMR(200MHz,CDCl3)enol WRlS keto 
;g-&!^(l:2)(5 1.26(2H,t,J=7.1Hz), 1.34(lH,t,J= 
7.1Hz), 1.38-1.50(2H,m), 1.58-1.73(4H,m), 2.4 
5(2H,s), 2.55(lH,s), 3.51-3.59(2H,in), 3.65-3.7 
4(7/3H,m), 3.78-4.03(2/3H,m), 4.23(2/3 H,q,J=7. 
IHz), 4.28(4/3H,q,J=7.2Hz), 4.38(4/3H,s), 8.29 
(2/3H.S), 8.73(l/3H,s), 11. 99(2/3 H,br), OH It 

[0688] 

273 

5-tKP^v-8-(5-tKp^i/'^>5^;U)-2-yf^;u- 



4.13 (2 H, q, J=7.1Hz ), 4.32 (2 H, q, J=7.2Hz), 8.49 (1 H, 
s ), OH has notdone identification . 

[0687] 

Reference Example 272 

20% sodium ethoxide ethanol solution (16.8 g ) was diluted 
with ethanol (75 ml ). 

4 - [N- (3 -ethoxy -3- oxo propyl ) (5 -hydroxy pentyl ) 
amino ] - 2 -methyl -5-pyrimidine carboxylic acid ethyl 
ethanol solution (50 ml ) of (16.5 g, 44.9mmol ) was dripped. 

mixture with room temperature 25 min 50 min was agitated 
next with 90 deg C. 

After air cooling , under vacuum , it concentrated reaction 
mixture , itneutralized with acetic acid including water (150 
ml). 

mixture was extracted with ethylacetate (300 ml +100ml X 
3). 

organic layer was dried with anhydrous sodium sulfate . 

Under vacuum , it removed solvent , 5 -hydroxy -8- (5 
-hydroxy pentyl ) - 2 -methyl -7, 8-dihydro pyrido itacquired 
[2 and 3 -d ] pyrimidine -6-carboxylic acid ethyl roughly as 
yellow solid . 

It used for following reaction without furthermore refining the 
this compound . 

Part it did recrystallization with ethylacetate , it acquired as 
yellow crystal . 

mp70-72deg C. 

elemental analysis values 

C<sub> 1 6</sub>H<sub>23</sub>N<sub>3</sub>0<sub>4</sub> 
doing 

Calcd:C, 59.80;H, 7.2l;N, 13.08. 
FoundrC, 59.45;H, 7.32;N, 13.06. 

mixture (1 : 2);de 1 .26 of <sup>l</sup>H-nmr (200 MHz , 
CDCl<sub>3</sub> ) enol body or keto body (2 H, t, 
J=7.1Hz),1.34(l H, t, J=7.lHz), 1.38 - 1.50 (2 H, m ), 1.58- 
1,73 (4 H, m ), 2.45 (2 H, s ), 2.55 (1 H, s ), 3.51 - 3.59(2 H, 
m ), 3.65 - 3.74 (7/3 H, m ), 3.78 - 4.03 (2/3 H, m ), 4.23 (2/3 
H, q, J=7.1Hz ), 4.28 (4/3 H, q, J=7.2Hz ), 4.38 (4/3 H, s ), 
8,29(2/3 H, s ), 8.73 (1/3 H, s ), 1 1.99 (2/3 H, br ), OH has not 
done identification . 

[0688] 

Reference Example 273 

5 -hydroxy -8- (5 -hydroxy pentyl ) - 2 -methyl -7, 8-dihydro 
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7,8-vtKPe'JK[2,3-d]eUSv>-6-:tl>fU;t^^>^ 
"tOM^m^ 140 deg CX-lS^mmWLtzo 

sl^:^;S'&^l^!l$.MET.;s$eL.o deg c -eta 

i^^Xf-^KSOOml+lOOml x 3)T*fflliJLfco 



^)l=2:\ 1 : 1 - 1 :2^i^^X^;U)-e3fiML. 
8-(5-tKP+v'0^;U)-2->T;U-7,8-vt:K 
□ eUK[2,3-d]e'J^v>-5(6H)-:t>(4.01g)^ 

*H-NMR(300MHz,CDCl3) 5 1.39-1. 50(2H,m), 
l.54(lH,br), 1.66(2H,quintet,J=7.2Hz), 1.68(2 
H,quinteU=7.6Hz), 2.54(3H,s), 2.70(2H,t,J=7.2 
Hz), 3.61(2H,U=7.1Hz), 3.68(2H,U-6.6Hz), 
3.73(2H,t,J=7,2Hz), 8.69(lH,s). 

[0689] 

274 

8-(5-tKP+V^>^;U)-2->^;U-7,8-vtKP 
eUK[2,3-d]eU^V>-5(6H)-7t->(2.52g. 10.1m 
mol)^v<7PP>^>(60ml)lc5§M^i±. 7^X-"7 
-T>iit^(4.50g)$*n^fco 

Ji^iBa^ ES-e 5/4 B#Fplltif Lfco 

RJtm^^lZ^J^nn;^^y(\OOm\)RlS 0.2M 

5^;l-B!t^:hh'J't7A7K;^;^(75mi)^i)P;^fco 
^i^;lSL. 7XJi^v<7PP>^>(30mlx2)-CtttiiL 

tZo 

tZo 

/7PTh^''^^:7^-(^^-y->:PKX5^JU=l:l^ 
l:2-@^^XTjU)-eip|SLfco 

*blC@fS|x5^jU:^:^+|->=l:l -e^itl^g^S 

:t4^V-6,7-v t KPeg K[2,3-d]t° 'J ^ v>-8(5H)- 
-r;U)^>^:f— i/Kl .98g)^ :t b>vfe;j--<;ui: 
LXmzo 



pyrido melting [2 and 3 -d ] pyrimidine -6-carboxylic acid 
ethyl (total amount ) in 6 normal hydrochloric acid (1 10 ml ), 
25 min it agitated mixture with 140 deg C. 

Under vacuum , it concentrated reaction mixture , it 
neutralized with 0 deg C making use of saturated sodium 
bicarbonate * aqueous solution . 

mixture after with sodium hydrogen carbonate making 
saturated , was extracted with ethylacetate (300 ml +100ml X 

3). 

organic layer was dried with anhydrous sodium sulfate . 

Under vacuum , it removed solvent , refined residue with 
[shirikagerukaramukuromatogurafii ](basic :hexane :ethylacetate 
=2:l*l:l*l:2*ethylacetate ), 8 - (5 -hydroxy pentyl ) - 2 -methyl 
-7, 8-dihydro pyrido [2 and 3 -d ] pyrimidine -5 (6 H ) -on it 
acquired (4.01 g ) as the yellow oyl . 

<sup>l</sup>H-nmr (300 MHz , CDCl<sub>3</sub> );de 
1 .39 - 1 ,50 (2 H, m ), 1 .54 (1 H, br ), 1 .66 (2 H, quintet, 
J=7.2Hz ), 1 .68 (2 H, quintet, J=7.6Hz ), 2.54 (3 H, s ), 2.70(2 
H, t, J=7.2Hz ), 3.61 (2 H, t, J=7.1Hz ), 3.68 (2 H, t, 
J=6.6Hz ), 3.73 (2 H, t, J=7.2Hz ), 8.69 (1 H, s ). 

[0689] 

Reference Example 274 

8 - (5 -hydroxy pentyl ) - 2 -methyl -7, 8-dihydro pyrido [2 
and 3 -d ] pyrimidine -5 (6 H ) -on melting (2.52 g, 
lO.lmmol ) in dichloromethane (60 ml ), it added 
Dess-Martin reagent (4.50 g ). 

mixture 5/4 hours was agitated with room temperature . 

dichloromethane (100 ml ) and 0.2 Msodium thiosulfate 
aqueous solution (75 ml ) were added to reaction mixture . 

separating it did, extracted water layer with dichloromethane 
(30 ml X 2 ). 

It adjusted organic layer , dried with anhydrous sodium 
sulfate . 

solvent was removed under vacuum , insoluble matter was 
removed to the residue including ethylacetate :hexane =1:1. 

filtrate was concentrated under vacuum , residue was refined 
with [shirikagerukaramukuromatogurafii ] 
(hexane :ethylacetate =1:1*1 :2* ethylacetate ). 

Furthermore it re-removed insoluble matter with 
ethylacetate :hexane =1:1, under vacuum ,concentrated 
filtrate , 5 - it acquired (2 -methyl -5-oxo -6, 7-dihydro pyrido 
[2 and 3 -d ] pyrimidine -8 (5 H ) -yl ) pentanal (1.98 g ) as 
orange oyl . 
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'H-NMR(300MHz,CDCl3) 5 1.67-1. 71(4H,m), 
2.54(3H,s), 2.57(2H,t-like), 2.71(2H,t,J=7.2Hz), 
3.61(2H,t,J=7.2Hz), 3.74(2H,U=6.2Hz), 8.70 
(lH,s), 9.80(lH,s). 

[0690] 

275 

5-(2-y5^;U-5-;J-^V-6,7-vtKPe'JK[2,3-d]e 
»J5i^>-8(5H)--f>/L/)/<>^it—;U(1.97g. 7.97m 
mol)^ l,2-v^PPX^>(40ml)fC5§jg$it, 1-B 
oc-e^^v>(l .63g)$ JD^/co 

hU7-tzh^vtKP7t->'t7^:^h'J'l7A(3.38g)& 
U^KK(0.40ml)$JtlP^fco 



V^PPy^>(200ml)$Al]X.yCo 

ji^iKD^ 1 *I^7X^^b:fh'J^A7Xi§;'g(75ml) 
&i;iS*D:ttS7K(75ml)T?2t}fLfco 



<7P^h^^^7>r-(^+-9->:i^^X^;U=l:3-^ 
i^Mn:T;U:>^/-^U=10:l)-effiSL.4-[5-(2- 
y^;U-5-:t+V-6,7-vtKPeuK[2,3-d]e'JSv 
>-8(5H)-<;U)^>^;U]-l-e^^V>*;U7K> 

'H-NMR(300MHz,CDCl3) 5 1. 3 6(2H, quintet, J= 
7.4Hz), 1.46(9H,s), 1. 5 7(2H, quintet, J=7.6Hz), 
1.66(2H,quintet,J=7.4Hz), 2.32-2.35(lH,m), 2.3 
7(4H,U-5.0Hz), 2.46(1 H,t,J=5.0Hz), 2.54(3H, 
s), 2.69(2H,t,J-7.1Hz), 3.43(4H,t,J=5.0Hz), 3.6 
0(2H,t,J=7.1Hz), 3.71(2H.t,J=7.4Hz), 8.69(1 H, 
s). 

[0691] 

##^5>J 276 

4.[5-(2->^;i/-5-;j-^y-6,7-vtKPe'jK[2,3-d] 
tfU5i/>-8(5H)--f;U)/<>^JU]-l-e^^i;>* 
t-:?^;U(2.98g. 7.14mmol). 3-(3-^P 

P37xy+v)7-U>(4.70g)^ii; p-h;i/x>x;u 

7t-N>ig-7KW!|*l(0.14g)^h;UX>(70ml)IC;S^ 

Jl'&jf^!!^ 125 deg C-e25 B^Fellt^fLfco 

JSi^E;I^it^o(cK^xT;K350mi)$ia^fc^. 
t&W^^7Km:^hU':7A7K;i;'iS(50ml). 7K(50m 
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<sup>l</sup>H-nmr (300 MHz , CDCl<sub>3</sub> );de 
1.67 - 1.71 (4 H, m ), 2.54 (3 H, s ), 2.57 (2 H, t-like ), 2.71 (2 

H, t, J=7.2Hz ), 3.61 (2 H, t, J=7.2Hz ), 3.74(2 H, t, 
J=6.2Hz ), 8.70 (1 H, s ), 9.80 (1 H, s ). 

[0690] 

Reference Example 275 

5-1 and 2 -dichloroethane melting (2 -methyl -5-oxo -6, 
7-dihydro pyrido [2 and 3 -d ] pyrimidine -8 (5 H ) -yl ) 
pentanal (1 .97 g, 7.97mmol ) in (40 ml ), 1 -Boc-piperazine 
itadded(1.63g). 

triacetoxy hydro sodium borate (3.38 g ) and acetic acid (0.40 
ml ) was added. 

mixture 45 min was agitated with room temperature . 

Including acetone (10 ml ), 10 min it agitated with room 
temperature . 

dichloromethane (200 ml ) was added. 

mixture 1 norma! sodium hydroxide aqueous solution 
production liquid (75 ml ) and was washed with saturated 
saline (75 ml ). 

organic layer was dried with anhydrous sodium sulfate . 

Under vacuum , it removed solvent , refined residue with 
[shirikagerukaramukuromatogurafii ](hexane :ethylacetate 
=1:3 *ethylacetate :methanol -10:1 ), 4 - [5 - (2 -methyl 
-5-0X0 -6, 7-dihydro pyrido [2 and 3 -d ] pyrimidine -8 (5 H ) 
-yl ) pentyl ] - I -piperazine carboxylic acid t-butyl it acquired 
(2.99 g ) as yellow oyl . 

<sup>l</sup>H-nmr (300 MHz , CDCl<sub>3</sub> );de 

I. 36 (2 H, quintet, J=7.4Hz ), 1.46 (9 H, s ), 1.57 (2 H, 
quintet, J=7.6Hz ), 1 .66 (2 H, quintet, J=7.4Hz ), 2.32 - 2.35 
(1 H, m ), 2.37(4 H, t, J=5.0Hz ), 2.46 (1 H, t, J=5.0Hz ), 2.54 
(3 H, s ), 2.69 (2 H, t, J=7,lHz ), 3.43 (4 H, t, J=5.0Hz ), 3.60 
(2 H, t, J=7.1Hz ), 3.71 (2 H, t, J=7.4Hz ), 8.69 (1 H, s ). 

[0691] 

Reference Example 276 

4 - [5 - (2 -methyl -5-oxo -6, 7-dihydro pyrido [2 and 3 -d ] 
pyrimidine -8 (5 H ) -yl ) pentyl ] - 1 -piperazine carboxylic 
acid t-butyl (2.98 g, 7.14mmol ), 3 - (3 -chlorophenoxy ) 
aniline (4.70 g ) and p-toluenesulfonic acid acid monohydrate 
(0. 14 g ) was mixedto toluene (70 ml ). 

mixture 25 hours was agitated with 125 deg C. 

After adding ethylacetate (350 ml ) to reaction mixture , 
saturated sodium bicarbonate * aqueous solution (50 ml ), 
thewater (50 ml ) and you washed with saturated saline (50 
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i)ai/l&ft:t^7K(50mi)-ejit,^Lfco 

PSx^;U:><^r/-;U=20: 1 ^1 0: 1 -*6^ S|X5^ 
^U:X^y-;U:h'JXT;U75>=100:10:K S^^ 

-/^;U-6,7-vtKPe'JK[2,3-d]e'J^V>-8(5H) 

;Ki.86g)^llfe;i--r;ui:LT»fco 

'H-NMR(300MHz,CDCl3) (5 1.32-1. 39(2H,m), 
1.46(9H,s), 1.5M.67(4H,m), 2.31 -2.4 l(4H,m), 
2.45(2H,t,J-5.0Hz), 2.54(3H,s), 2.63(2H,t,J=6. 
6Hz), 3.38(2H,t,J=7.2Hz), 3.43(4H,t,J=5.0Hz), 
3.68(2H,t,J=7.4Hz), 6.47(1 H,U=2.1Hz), 6.59(1 
H,ddd,J=8.0,1.8,0.9Hz), 6.76(1 H,ddd,J=8. 1,2.4, 
0.9Hz), 6.92(1 H,ddd,J=8.3,2.4,0.9Hz), 7.01(1H, 
U-2.3HZ), 7.07(lH,ddd,J=8.0,2.1,l.lHz), 7.25 
(lH,t,J=8.1Hz), 7.31(lH,t,J=8.1Hz), 8.85(lH,s). 

[0692] 

##^5"J 277 

4-[3-(2-y^;U-5-;J-4^V-6,7-vtKPe'JK[2,3-d] 

e'j5v>-8(5H)--r;u):/pe;i/]-i-if^^v>* 

;U7t?>Kt-:?^;U(1.30g. 3,34mmol). N-[3-(3-7 
5y37xy:^v)7xx;U]7-tK7SK(2.43g)&lK p 
-h;UX>XjU7lx>^-7Kfa1^(63mg)^h;UX> 
(35ml)lw;l^*i±fco 

125 deg C 34 ^Mit4f Lfco 

JSiS;1^1^0fCp^X^;b(2OOml)^i)D^fc^. 
iaft^^7K«±h'J'^A7K5§i«(30ml). 7K(30m 

i)ar;fi&fp:t^7K(30mi)-egt;fLfco 



^^]i^ai7K?!SK:l-h'J'^7A-e|£JiLfco 

m%^i^f±T. SSL. S/^^vU^^^^U*^ 
A>>P7H':f^^^-(i^«14:^+t^>:P^X 
5^yi/=2 : 1 -^3:2-^ 1 : 1 ^1 :2^PKx^ 

ML.4-[3-[5-[[3-[3-(7^r5^;u7S/)7xy+ 
vpxx;u]^^y ]-2->^;i.-6,7-v t Kp eu K 
[2,3-d]e'USv>-8(5H)->r;H>^Pt'yH-l-t'^ 

^v>:ti;U7fC>^ t-:^^;K0.74g)^ltfe7^ 

'H-NMR(300MHz,CDCl3)5 1.46(9H,s), 1.79(2 
H,quintet,J=7.1Hz), 2.14(3H,s), 2.3 1-2.44(6H, 
m), 2.52(3H,s), 2.63(2H,t,J=6.6Hz), 3.38-3.44 
(6H,m), 3.71(2H,t,J=7.1Hz), 6.43-6.44(1 H,m), 
6.53(1 H,d,J=7.8Hz), 6.74-6. 77(2H,m), 7.20-7.3 



ml ). 

organic layer was dried with anhydrous sodium sulfate . 

Under vacuum , it removed solvent , refined residue with 
[shirikagerukaramukuromatogurafii ](hexane :ethylacetate 
=3:1 *ethylacetate :methanol 

=20:l*10:l*ethylacetate :ethanol :triethylamine =100:10:1, 
ethylacetate *ethylacetate :methanol =4 : 1 ), 4 - [5 - [5 - [[3 - 
(3 -chlorophenoxy ) phenyl ] imino ] - 2 -methyl -6, 7-dihydro 
pyrido [2 and 3 -d ] pyrimidine -8 (5 H ) -yl ] pentyl ] - 1 
-piperazine carboxylic acid t-butyl it acquired (1 .86 g ) as 
yellow oyl . 

<sup>l</sup>H-nmr (300 MHz , CDCl<sub>3</sub> );de 
1.32- 1.39 (2 H,m), 1.46 (9 H,s), 1.51 - 1.67 (4 H,m), 
2.31 - 2.41 (4 H, m ),2.45 (2 H, t, J=5.0Hz ), 2.54 (3 H, s ), 
2.63 (2 H, t, J=6.6Hz ), 3.38 (2 H, t, J=7.2Hz ), 3.43 (4 H, t, 
J=5.0Hz ), 3.68 (2 H, t, J=7.4Hz ), 6.47 (1 H, t, J=2.1Hz ), 
6.59(1 H, ddd, J=8.0, 1.8, 0.9Hz ), 6.76 (1 H, ddd, J=8.1, 2.4, 
0.9Hz ), 6.92 (1 H, ddd, J=8.3, 2.4, 0.9Hz ), 7.01 (1 H, t, 
J=2.3Hz), 7.07(1 H, ddd, J=8.0,2.1, 1.1 Hz), 7.25(1 H, t, 
J=8.1Hz ), 7.31 (1 H, t, J=8.1Hz ), 8.85 (1 H, s ). 

[0692] 

Reference Example 277 

4 - [3 - (2 -methyl -5-oxo -6, 7-dihydro pyrido [2 and 3 -d ] 
pyrimidine -8 (5 H ) -yl ) propyl ] - 1 -piperazine carboxylic 
acid t-butyl (1.30 g, 3.34mmol ), N- [3 - (3 -aminophenoxy ) 
phenyl ] acetamide (2.43 g ) and p-toluenesulfonic acid acid 
monohydrate (63 mg ) wasmixed to toluene (35 ml ). 

mixture 34 hours was agitated with 125 deg C. 

After adding ethylacetate (200 ml ) to reaction mixture , 
saturated sodium bicarbonate * aqueous solution (30 ml ), 
thewater (30 ml ) and you washed with saturated saline (30 
ml). 

organic layer was dried with anhydrous sodium sulfate . 

Under vacuum , it removed solvent , refined residue with 
[shirikagerukaramukuromatogurafii ](basic :hexane :ethylacetate 
=2:l*3:2*l:l*l:2*ethylacetate ), 4 - [3 - [5 - [[3 - [3 - 
(acetylamino ) phenoxy ] phenyl ] imino ] - 2 -methyl -6, 
7-dihydro pyrido [2 and 3 -d ] pyrimidine -8 (5 H ) -yl ] propyl ] 
- 1 -piperazine carboxylic acid t-butyl it acquired (0.74 g ) as 
yellow amorphous . 

<sup>l</sup>H-nmr (300 MHz , CDCl<sub>3</sub> );de 
1.46 (9 H, s ), 1.79 (2 H, quintet, J=7,lHz ), 2.14 (3 H, s ), 
2.31 - 2.44 (6 H, m ), 2.52 (3 H, s ), 2.63(2 H, t, J=6.6Hz ), 
3.38 - 3.44 (6 H, m ), 3.71 (2 H, t, J=7.1H2 ), 6.43 - 6.44 (1 H, 
m ), 6.53 (1 H, d, J=7.8Hz ), 6.74 - 6.77 (2 H, m ),7.20 - 7.32 
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2(4H,in), 7.74(lH,s), 8.83(lH,s). 

[0693] 

##«>J 278 

6-T5y'^^^^-y— ;K8.79g.75.0mmol)CDX^y 
-;U}Si]S(40ml)[CT^'J;i.^X^;ix(8.26g)^iS 

^+v;i/)-i8-7^->x^;K18.1g)$*i;ailtfe 

'H-NMR(300MHz,CDCl3) 5 1.26(3H,U=7.1Hz), 
1.35-1.57(8H,m), 2.51(2H,t,J=6.6Hz), 2.61(2 
H,t,J=6.9Hz), 2.87(2H,U=6.5Hz), 3.64(2H,t,J= 
6.5Hz), 4.14(2H,q,J=7.1Hz), OH SlK NH (±1^1 

[0694] 
##<5>J 279 

4-tKp+v-2-yTJU-5-eg5i;>*;u7K>Kx 

^;U(12.7g. 69,7mmol)$' THF(150ml)(Z^;S$ 
•t^. hUxT;U7a>(24.4ml)^i]ax.. Jil^TP^^ 
>X;U7K-;U^PUK(8.42g)* O deg C 

s^^^ssir 40 'Ammnuzo 
ji^i^a^Msr* 11 mmmnuzo 

7K(100ml X 2)&i;t&?P:ttS7K(50ml) 

^PTh^^^3?>f-(^+tJ->:P^XT;U=l:2-^ 
l:3^StSlX^JU)-eSML.4-[N-{3-Xh^v-3- 

:i-^v:^pe;u)(6-tKP*i/^^i/;u)75y]-2- 
y^;u-5-e'J^v>:^;U7tt>^x5^;u(23.0g)^ 

•H-NMR(200MHz,CDC13) d 1.24(3H,t,J=7.1Hz), 
1.36(3H,t,J=7.1HzX 1.42-1.69(8H,m), 2.51(3 



I 

2003-11-11 

(4 H, m ), 7.74 (1 H, s ), 8.83 (1 H, s ). | 
[0693] 

Reference Example 278 

6 -amino hexanol ethyl acrylate (8.26 g ) was dripped to 
ethanol solution (40 ml ) of (8.79 g, 75,0mmol ). 

mixture 3 -day period was agitated with room temperature . 

Under vacuum , it concentrated reaction mixture , N- (6 
-hydroxy hexyl ) - the;be-alanine ethyl it acquired (18.1 g ) 
roughly as pale yellow oyl . 

It used this compound , for following reaction furthermore 
withoutrefining. 

<sup>l</sup>H-nmr (300 MHz , CDCl<sub>3</sub> );de 
1 .26 (3 H, t, J=7. IHz ), 1 .35 - 1 .57 (8 H, m ), 2.5 1 (2 H, t, 
J=6.6Hz ), 2.61 (2 H, t, J=6.9Hz ), 2.87 (2 H, t, J=6.5Hz ), 
3.64(2 H, t, J=6.5Hz ), 4.14 (2 H, q, J=7.1Hz ), OH or NH 
have not done identification . 

[0694] 

Reference Example 279 

4 -hydroxy -2- methyl -5-pyrimidine carboxylic acid ethyl 
suspension doing (12.7 g, 69.7mmol ) in THF (150 ml ), 
continuously itadded methane sulfonyl chloride (8.42 g ) with 
0 deg C including triethylamine (24.4 ml ). 

mixture 40 min was agitated with room temperature , 

N- (6 -hydroxy hexyl ) - the;be -alanine ethyl (total amount ) 
was added. 

mixture 1 1 hours was agitated with room temperature . 

reaction mixture was concentrated under vacuum , 
ethylacetate (300 ml ) was added. 

mixture water (100 ml X 2 ) and was washed with saturated 
saline (50 ml ). 

organic layer was dried with anhydrous sodium sulfate . 

Under vacuum , it removed solvent , refmed residue with 
[shirikagerukaramukuromatogurafii ](hexane : ethylacetate 
=1 :2*1 :3 * ethylacetate ), 4 - [N- (3 -ethoxy -3- oxo propyl ) 
(6 -hydroxy hexyl ) amino ] - 2 -methyl -5-pyrimidine 
carboxylic acid ethyl it acquired (23.0 g ) roughly as orange 
oyl . 

It used for following reaction without furthermore refining the 
this compound . 

<sup>l</sup>H-nmr (200 MHz , CDCl<sub>3<;/sub> );de 
1 .24 (3 H, t, J=7. 1 Hz ), 1 .36 (3 H, t, J=7. 1 Hz ), 1 .42 - 1 .69 (8 



Page 534 Paterra® InstantMT® Machine Translation (US Patent 6,490,548). Translated and formatted in Tsukuba, Japan. 



JP2003321472A 



2003-11-11 



H,s), 2.69(2H,t,J=7.1Hz), 3.40(2H,t,J=7.6Hz), 
3.63(2H,td,J=6.4,4.2Hz), 3.76(2H,t,J=7.4Hz), 4. 
13(2H,q,J=7.1Hz), 4.32(2H,q,J=7.1H2), 8.48(1 

H,s), OH lil^SLTl^^^^v 

[0695] 

mmm 280 

20%•:^h'J•^Axh+vKx^/— ;u-§ia[(22.5g) 
^x^y-;K90iiii)r'#f?Lfco 

4-[N-(3-x h^iz-s-:*-^ v::^n tf ;u)(6-t Kp 

'^+v;i')T5>']-2-;^^;U-5-t°iJ5e/>:^;U7K> 
Kx5^;i.(22.9g,60.0mmol)(DX^y->Uji;"a(6 

Jl^ifel* ^ST? 10 ^J'rBl-Sl^T' 90 deg C X' 50 

S:^^. S.lt'^m-^m^. MET, ;1JSL. 7K(15 

omi)^ jp^, mmx^^Ltz. 



i^ilXf-;U(500ml+100ml X 3)-Cttai 

mm^ME-T. gSL, 5-tKPdr'>-8-(6-tKP 
r^«>/s:^e/;U)-2->5^;U-7,8-vtKoe'JK[2,3-d] 
t°'j5v>-6-*;b7|?>Kx^;U$mitfeHtt:<b 

-g|}^i^igx5^;ur'Sl|gS*^Ti,^, n^f^^t 

Lxmtzo 

mp88-89 deg C. 
Ttm^^W. CnH25N304 tLX 



Calcd:C,60.88;H,7.5 1 ;N,1 2.53. 
Found:C,60.66;H,7.61 ;N,12.63. 
'H-NMR(200MHz,CDCl3)enol WISlXS keto W(0 

;11 



:2) 5 1 .27( 1 H,t,J=7.2Hz), 1 .34(2H,t,J= 
7.1Hz), 1.34-1.46(4H,m), 1.54(4H,br), 2.45(2 
H,s), 2.55(lH,s), 3.50-3.59(2H,m), 3.61-3.71(7/ 
3H,ni), 3.73-4.02(2/3H,m), 4.23(2/3H,q,J=7.1H 
z), 4.28(4/3H,q,J=7.2Hz), 4.37(4/3H,s), 8.28(2/ 
3H,s), 8.73(l/3H,s), 1 1 .99(2/3H,br), OH lil^ 
^LXl^Uiy 



H, m ), 2.51 (3 H, s ), 2.69 (2 H, t, J=7.1Hz ), 3.40(2 H, t, 
J=7.6Hz ), 3.63 (2 H, td, J=6.4, 4.2Hz ), 3.76 (2 H, t, 
J=7.4Hz ), 4.13 (2 H, q, J=7.1Hz ), 4.32 (2 H, q, J=7.1Hz ), 
8.48 (1 H, s ), OH has notdone identification . 

[0695] 

Reference Example 280 

20% sodium ethoxide ethanol solution (22.5 g ) was diluted 
witii ethanol (90 ml ). 

4 - [N- (3 -ethoxy -3- oxo propyl ) (6 -hydroxy hexyl ) 
amino ] - 2 -methyl -5-pyrimidine carboxylic acid ethyl 
ethanol solution (60 ml ) of (22.9 g, 60.0mmol ) was dripped. 

mixture with room temperature 1 0 roin 50 min was agitated 
next with 90 degC. 

After air cooling , under vacuum , it concentrated reaction 
mixture , itneutralized with acetic acid including water (150 
ml). 

mixture was extracted with ethylacetate (500 ml + 100ml X 

3). 

organic layer was dried with anhydrous sodium sulfate . 

Under vacuum , it removed solvent , 5 -hydroxy -8- (6 
-hydroxy hexyl ) - 2 -methyl -7, 8-dihydro pyrido itacquired 
[2 and 3 -d ] pyrimidine -6-carboxylic acid ethyl roughly as 
yellow solid . 

It used for following reaction without fiirthermore refining the 
this compound . 

Part it did recrystallization with ethylacetate , it acquired as 
yellow crystal , 

mp88-89deg C. 

elemental analysis values 

C<sub> 1 7</sub>H<sub>25</sub>N<sub>3</sub>0<sub>4</sub> 
doing 

CalcdrC, 60.88;H, 7.51;N, 12.53. 
Found:C, 60.66;H, 7.61 ;N, 12.63. 

mixture (1: 2);de 1.27 of <sup>l</sup>H-nmr (200 MHz , 
CDCl<sub>3</sub> ) enol body or keto body (1 H, t, 
J=7.2Hz),1.34 (2 H, t, J=7.1Hz), 1.34- 1.46 (4 H,m), 1.54 
(4 H, br ), 2.45 (2 H, s ), 2.55 (1 H, s ), 3.50 - 3.59 (2 H, 
m ),3.61 - 3.71 (7/3 H, m ), 3.73 - 4.02 (2/3 H, m ), 4.23 (2/3 
H, q, J=7.1Hz ), 4.28 (4/3 H, q, J=7.2Hz ), 4.37 (4/3 H, s ), 
8.28 (2/3 H, s ),8.73 (1/3 H, s ), 1 1 .99 (2/3 H, br ), OH has not 
done identification . 



[0696] 



[0696] 
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##<5IJ 281 

5-tKo4^v-8-(6-tKn4^v^^v;u)-2-y^-/u- 
7,8-vtKPt°iJK[2,3-d]e'J5v>-6-:^;i'7fC>^ 
J^^M-^m)^ 6 JiSlgK(150ml)lC;tP^-y-. 

140 deg C-(!40'',^rSmnLtzo 

SJSiS^tl^.aETs ;l^L.O deg C 1?t& 
?n ^ ^ 7K ^ h ' J A tK ^ ffl I ^ T If ID L 

i^^x^;U(300ml+100ml x 2)T'tttilLfco 



^;U=l:l^l:2^i^^X5^;i,)T?*ISIiL. 8-(6- 
tKP+v"^^v;u)-2-p<^;u-7,8-vtKPt°'J 
K[2,3-d]e'J5v>-5(6H)-7|->(8.41g)SJtfe7|- 

'H-NMR(200MHz,CDCl3) <5 1.38-1.73(9H,m), 
2.54(3H,s), 2.69(2H,t,J=7.1Hz), 3.60(2H,t,J=7.2 
Hz), 3.66(2H,br), 3.71(2H,t,J=7.3Hz), 8.68(1 H, 
s). 

N^-[3-(3-'i'PP7x/'^vPxr:.;i/]-5,6,7,8-xh 
^tKoe'JK[2,3-d]t°;U'r5i^>-2,5-i?75>; 



[5-[[3-(3-'?PP3'xyJpi/):7x-;U]7Sy]-5,6,7, 
8-T^h^tKPt°'jK[2,3-d]t°;U'<5v>-2-'r;U]/ 

4-[[4-[[5-[[3-(3--:7PO:7x/+v):7x^;U]T5>'] 

-2-;><5^;u-6,7--:?tKpe'jK[2,3-d]e;u'rsi^>-8 
(5H)-i';u]p«^ju]tf'^'jv>-i-'r;u]^T;u]$,ii 

2-[[4-[[5-[[3-(3-'j7PP:7x/4^v):7x^;U]75y] 
-2-J«^;U-6,7-v t KP tf' J K[2.3-d] t°;U-<5 v>-8 

(5H)-f;u]>5^>i.]e'<'ji/>-i-<;u]>^;u]$ii 

4- [5-[[3-(3-'i7PP7x/^v):7x-;U]75/]-8- 
(e'<'Jv>-4-1';U>5^;i/)-5,6,7,8-xh7tKPIf 
'JK[2,3-d]tf;U'f5i?>-2-l';U]-^^>il;4-[5-[[3- 
(3-':7PP3'x/^vpx^;i.]T5y]-8-[(l-y^;U 
t°^'Jv>-4-'(';U)^^;i']-5,6,7,8-xh7tKPt° 
'JK[2,3-d]e;U'f5v>-2-'r^U]^^>^;4-[8-[[l- 

(2-*;U7t?^vx^;u)e^'Jv>-4-'<;L/]^5^;u]- 

5- [[3-(3-'j7PP7xy4i^)7x^;i/]75/]-5,6,7,8 

-■T-h^tKpe«jK[2,3-d]e;u'f5i;:/-2-'r;i']^ 



Reference Example 281 

5 -hydroxy -8- (6 -hydroxy hexyl ) - 2 -methyl -7, 8-dihydro 
pyrido melting [2 and 3 -d ] pyrimidine -6-carboxylic acid 
ethyl (total amount ) in 6 normal hydrochloric acid (150 ml ), 
40 min it agitated mixture with 140 deg C. 

Under vacuum , it concentrated reaction mixture , it 
neutralized with 0 deg C making use of saturated sodium 
bicarbonate * aqueous solution . 

mixture after with sodium hydrogen carbonate making 
saturated , was extracted with ethylacetate (300 ml -I- 100ml X 
2). 

organic layer was dried with anhydrous sodium sulfate . 

Under vacuum , it removed solvent , refined residue with 
[shirikagerukaramukuromatogurafii ](basic :hexane : ethylacetate 
=1:1*1 :2*ethylacetate ), 8 - (6 -hydroxy hexyl ) - 2 -methyl -7, 
8-dihydro pyrido [2 and 3 -d ] pyrimidine -5 (6 H ) -on it 
acquired (8.41 g ) as the yellow oyl . 

<sup>l</sup>H-nmr (200 MHz , CDCl<sub>3</sub> );de 
1 .38 - 1 .73 (9 H, m ), 2.54 (3 H, s ), 2.69 (2 H, t, J=7. 1 Hz ), 
3.60 (2 H, t, J=7.2Hz ), 3.66 (2 H, br ), 3.71(2 H, t, J=7.3Hz ), 
8.68 (1 H, s ). 

With above-mentioned Working Example and same method , 
compound below can besynthesized. 

N<sup>5</sup>- [3 - (3 -chlorophenoxy ) phenyl ] - 5, 6, 7 
and 8 -tetrahydro pyrido [2 and 3 -d ] pill imidine -2, 
5-diamine ; 

[5 - [[3 - (3 -chlorophenoxy ) phenyl ] amino ] - 5, 6, 7 and 8 
-tetrahydro pyrido [2 and 3 -d ] pill imidine -2- yl ] methanol ; 

4 - [[4 - [[5 - [[3 - (3 -chlorophenoxy ) phenyl ] amino ] - 2 
-methyl -6, 7-dihydro pyrido [2 and 3 -d ] pill imidine -8 (5 
H ) -yl ] methyl ] piperidine -1- yl ] methyl ] benzoic acid ; 

2 - [[4 - [[5 - [[3 - (3 -chlorophenoxy ) phenyl ] amino ] - 2 
-methyl -6, 7-dihydro pyrido [2 and 3 -d ] pill imidine -8 (5 
H ) -yl ] methyl ] piperidine -1- yl ] methyl ] benzoic acid ; 

4 - [5 - [[3 - (3 -chlorophenoxy ) phenyl ] amino ] - 8 - 
(piperidine -4- yl methyl ) - 5, 6, 7 and 8 -tetrahydro pyrido [2 
and 3 -d ] pill imidine -2- yl ] butanoic acid ;4- [5 - [[3 - (3 
-chlorophenoxy ) phenyl ] amino ] - 8 - [ (1 -methyl 
piperidine -4- yl ) methyl ] - 5, 6, 7 and 8 -tetrahydro pyrido 
[2 and 3 -d ] pill imidine -2- yl ] butanoic acid ;4- [8 - [[1 - (2 
-carboxy ethyl ) piperidine -4- yl ] methyl ] - 5 - [[3 - (3 
-chlorophenoxy ) phenyl ] amino ] - 5, 6, 7 and 8 -tetrahydro 
pyrido [2 and 3 -d ] pill imidine -2- yl ] butanoic acid ; [4 - [[5 



Page 536 Paterra® InstantMT® Machine Translation (US Patent 6,490,548). Translated and formatted in Tsukuba, Japan. 



JP2003321472A 



2003-11-11 



^>^;[4-[[5-[[3-(3-^PP3'xy:^v)7x-;L/]7 
5y]-2->^;U-6,7-vtKPtf'JK[2,3-d]t";i/-r5v 
>-8(5HM;U]y5^;U]7xy^V]i^^;[3-[[5-[[3- 
(3-^PP7x/^v):7x-;U]75y]-2-->«5';L/-6,7 
-VtKPe'JK[2,3-d]e;U-f5v>-8(5HM;U]p< 

^;u]:7x/+v]itsi;[2-[[5-[[3-(3.^pp:7xy 
+v):7x-;u]7^/]-2-^^;u-6,7-vtKPif' jK 

[2,3-d]e;U-r5v>-8(5H)--f>/U]^5'yU]7xy^ 
v]i^^;5-(3->>PP3?xy:^V)-3>(2-/5^;U-5,6, 
7,8-xh^tKPt''JK[2,3-d]e;U-r5v>'5->r^U) 
-l,3-^>y^4^-t^y-;i'-2(3H)-:!|->;5-(3-<7PP 
:7x/^v)-3-(2->5^;U-5,6,7,8-^h^tKPe'JK 

[2,3-d]e;u-f5v>-5->r;u)-i,3-^>v'^7y- 

;U-2(3H)-;j->;5-(3-^PP:7xy+v)-3-(2-J>^^ 
;U-6,7,8,9>7'h^tKP-5H-e;U^SK[4,5-b]7-tf 
e>.5.^;U).l,3-/<>V'7|-^-t^y— ;U-2(3H)-:^- 
>;5-(3-<7PP3?xy+i/)-3-(2->5'^U-6,7,8,9-i^ 

h^tKp-5H-eyu-r5K[4,5-b]T-tr^e>-5--r;u)- 

l,3-^>y5"7l/-;U-2(3H)-7|->;Sfc(iZtlb 
(DJfi3tj:<!: N-[3-(3-^P P3?xy:^v):7x - ;U]-2-y 
^;U-6,7-vtKP-5H-t''PP[2,3-d]e;U^5v>- 

5-T5>; 

[0697] 



1 

(1) ^JSWl 2 6T?||6n&ft'&« 4 0mg 

(2) ^^h-X 7 0mg 

(3) mm&±)VU-7s 9mg 

(4) XxTU^ftT^^^i^C^A Img 

\fj:f^)V 12 0mg 



- [[3 - (3 -chlorophenoxy ) phenyl ] amino ] - 2 -methyl -6, 

7- dihydro pyrido [2 and 3 -d ] pill imidine -8 (5 H ) -yl ] 
methyl ] phenoxy ] acetic acid ; [3 - [[5 - [[3 - (3 
-chlorophenoxy ) phenyl ] amino ] - 2 -methyl -6, 7-dihydro 
pyrido [2 and 3 -d ] pill imidine -8 (5 H ) -yl ] methyl ] 
phenoxy ] acetic acid ; [2 - [[5 - [[3 - (3 -chlorophenoxy ) 
phenyl ] amino ] - 2 -methyl -6, 7-dihydro pyrido [2 and 3 -d ] 
pill imidine -8 (5 H ) -yl ] methyl ] phenoxy ] acetic acid ;5- 
(3 -chlorophenoxy ) - 3 - (2 -methyl -5, 6, 7, 8-tetrahydro 
pyrido [2 and 3 -d ] pill imidine -5-yl )- 1 and 3 -benzoxazole 
-2 (3 H ) -on ;5- (3 -chlorophenoxy ) - 3 - (2 -methyl -5, 6, 7, 

8- tetrahydro pyrido [2 and 3 -d ] pill imidine -5-yl ) - 1 and 3 
-benzothiazole -2 (3 H ) -on ;5- (3 -chlorophenoxy ) -3 - (2 
-methyl -6, 7, 8, 9-tetrahydro -5H-pill imide [4 and 5 -b ] 
azepine -5-yl ) - 1 and 3 -benzoxazole -2 (3 H ) -on ;5- (3 
-chlorophenoxy ) - 3 - (2 -methyl -6, 7, 8, 9-tetrahydro 
-5H-pill imide [4 and 5 -b ] azepine -5-yl ) - 1 and 3 
-benzothiazole -2 (3 H )-on ; or N- such as these sah [3 - (3 
-chlorophenoxy ) phenyl ] - 2 -methyl -6, 7-dihydro 
-5H-pyrrolo [2 and 3 -d ] pill imidine -5-amine ; 



[0697] 

Formulation Example I 

for example following way it can produce GRKinhibitor 
(Such as example and heart failure therapeutic agent ) which 
contains the compound or its salt which is displayed with 
Formula (I ) in this invention as active ingredient ,with 
formulation , 

Furthermore, in formulation below as for component 
(additive ) other than the active ingredient , taking in Hajime 
item etc in drug standard or drug additive standard outside 
Pharmacopoeia Japonica , Pharmacopoeia Japonica can be 
used. 



(1). (2)<t(3)fccfei;(4)(D 1/2 ^mmuz^. w& 
znicgiyro(4)^to^tr^(*^-tf7^>*:/^r 



(1) (2) With 1/2 of (3) and (4) is done after mixing, 
granulation . 

entirety is enclosed into gelatin capsule in this including 
remaining(4). 
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2. mi 

(1) IIJfi«^12 6Tll6n&fl:^« 40mg 

(2) 5 8mg 

(3) 9^ 1 8mg 

(4) 3. 5mg 

(5) XxT'J^KTi^^i"?/* 0. 5mg 

Itt 120mg 



(1). (2)s (3). (4)(7> 2/3 fcj:i;(5)<7) 1/2 ^M^L 

3. i3':f±}\/m 

( 1 ) lUfi^ai 1 5 3 ■C#6nfcfl:-&» 4 Omg 

(2) ^i'h-X 7 Omg 

(3) «aea-fe;i/a-x 9mg 

(4) 7.7-7^)>m^tf^'^^l. Img 

12 Omg 



(1) (2) (3)) (4) 2/3 and 1/2 of (5) is done after mixing, the 
granulation . 

press molding it does in tablets remaining (4) and (5) in 
additionto this granule . 



(l).(2),t(3)fcJ:U:(4)a) 1/2 ^mmuz^.wsL 
ZtLlC^y(D(4)SJDjtT±<**if^5^>*:'-l2 

4. m\ 

( 1 ) mm 1 5 3T?^5nfcft^«i) 4 omg 

(2) ^i'h-X 5 8mg 

(3) Zl'-yT.^'-^ 1 8mg 

(4) l»iies-fe;pn-:^ 3, 5mg 

(5) 7.7-7 ^}yft7tf^iy^h. 0. 5mg 

\m 12 Omg 



(1) (2) With 1/2 of (3) and (4) is done after mixing, 
granulation . 

entirety is enclosed into gelatin capsule in this including 
remaining(4). 



(1). (2), (3). (4)(D 2/3 *Jcfci;(5)a) 1/2 ^jSftL 

5. *:r-fe;ww 

( 1 ) mm 2 9 8 T»&n&fl:-&«r 4 Omg 

(2) ^^V—T. 7 Omg 

(3) 9mg 

(4) Xx7U>«-r5^:?i->^/A Img 

l*7'-fe;i' 12 Omg 



(1) (2) (3)) (4) 2/3 and 1/2 of (5) is done after mixing, the 
granulation . 

press molding it does in tablets remaining (4) and (S) in 
additionto this granule . 



(1), (2)^(3)fcJ;t):(4)(D 1/2 ^jglPLfci^fc, Hia 



(1) (2) With 1/2 of (3) and (4) is done after mixing. 
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6. am 

(1) IIM«2 9 8T#6n«:n:^« 4 0mg 

(2) y^h-X 5 8mg 

(3) ::2->7s^-^ 1 8mg 

(4) WlM^^JVU-T. 3. Smg 

(5) Xx7U>K'7if^S/^?A 0. Smg 

Ifl^ 12 0mg 



granulation . 

entirety is enclosed into gelatin capsule in this including 
remaining(4). 



(1). (2). (3). (4)0) 2/3 J;i;(5)a) 1/2 ^jgfPL 
[0698] 



(1) B^;±S*ffl^®7K50mllc||M^J175-Cl#b 
tlfdb^ifel 50mg ^;^<gL/c^. H^aWffl^ 
BtK^-APK-T 100ml <tf *o 

1ml -To^ixy^asife^Tjiitffl/Wvu 

(2) B mitMmmmyK somi 258 vmh 

*lfc^b^Jfel 50mg ^i#ft?Lfc^. B^aitffl^ 
S7K**P*T 100ml i:-r*o 



(3) B ^aWffl^S7K 50ml (CHJS^J 356 

nfcib'&ifel 50mg ^}tfi¥Lfc^. Bm)mmm 

e7K**P;^.T 100ml tt^o 

1ml t^^msmm^i^Tsii^m/UTji 

(4) B^;±ltffl^®7K 50ml 96 T:1#b 
tlfc^b^i^ 50mg ^5§«Lfr^. B^;±ltffl,^ 
StK^JD^T 100ml tt^o 



(1) (2) (3)) (4) 2/3 and 1/2 of (5) is done after mixing, the 
granulation . 

press molding it does in tablets remaining (4) and (5) in 
additionto this granule . 

[0698] 

Formulation Example 2 

After melting compound 50mg which in (1) Pharmacopoeia 
Japonica injectable distilled water 50ml is acquired with the 
Working Example 175, it makes 100 ml including 
Pharmacopoeia Japonica injectable distilled water . 

It filters this solution under sterilization condition , next takes 
at a time this solution 1ml ,under sterilization condition , is 
filled in injectable vial , lyophilizing does and closesairtight. 

After melting compound 50mg which in (2) Pharmacopoeia 
Japonica injectable distilled water 50ml is acquired with the 
Working Example 2 58, it makes 100 ml including 
Pharmacopoeia Japonica injectable distilled water . 

It filters this solution under sterilization condition , next takes 
at a time this solution 1ml ,under sterilization condition , is 
filled in injectable vial , lyophilizing does and closesairtight. 

After melting compound 50mg which in (3) Pharmacopoeia 
Japonica injectable distilled water 50ml is acquired with the 
Working Example 356, it makes 100 ml including 
Pharmacopoeia Japonica injectable distilled water . 

It filters this solution under sterilization condition , next takes 
at a time this solution Iml ,under sterilization condition , is 
filled in injectable vial , lyophilizing does and closesairtight. 

After melting compound 50mg which in (4) Pharmacopoeia 
Japonica injectable distilled water 50ml is acquired with the 
Working Example 96, it makes 100 ml including 
Pharmacopoeia Japonica injectable distilled water . 

It filters this solution under sterilization condition , next takes 
at a time this solution 1ml ,under sterilization condition , is 
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it^^o) GRK i&n^T^mmmim^m 

:?^-/ W7|-Pv*;U^5Xh'J— . 268 8256-82 
60 M)0*?4^-SBaS[^LrfTofco 

mmLfz R0S(#f*?I$fflH&HliT)l^roPK3^v> 
^fflt^.th GRK2 tLXlt.COS-1 $ffliSlCth 
GRK2 JtfeT (^/hf^V^b. FEBS U^— . 283 

122-126 M)^»A-r>5C(tl::ctyiiSiJ^ig 

i^m<i:^)mmLtzij(Di:mi'^Xs5mM EDTA.5 
mM MgCbv 0.3mM ATP(20 lid [r-^^P]-AT 
P S-^t;). 6-12 ^g GRK2.3-6 ^g ROS.20 
OnM G^^ ^^t; 50mM h'JX-li^ji»J^(p 

H, 7.5, 15 fji\)iz%^mMum)^xio^m>( 

>^iLK-va>-r^;i<hlcJ:y GRK2 icJz-SP 



5§«L. 1% DMF lC3jt-5J;ai3aiJPLfco 
SDS ■ti->:?;u/^*:;3?7— 20j(ii $aS*DLTSfB 

iCcfcy+H>7^';u^piii^bLtco 

1 0%7K'J 7^ U ;U7S l^T SDS-PAGE 

^ ^rL>. CBB m^mz>fj\.^nmLtzo 

-ry~v>^'*^b-h^ffll^T>>•>4^(7)[r-^^P]- 

ATF^S^IbL. 'J>K<bPK:^v>a)^M^tf 

^b^i^ro GRK«c#14U>K^bPIS1^ffll±.G 

^^I^^^STTrCDj^JIiaB^ 0.200nM G^,# 

^Txomimm^ m tLtzttommmx 



[0700] 

^+lct:y.;*^^9-S©^b^ife)(i#nfc GRK PIl: 



2003-11-11 

filled in injectable vial , lyophilizing does and closesairtight. 
[0699] 

Working Example 1 

With objective which appraises GRKdependency 
phosphorylation inhibition of compound , phosphorylation 
assay of in-vitro was done. 

experimental method , part altering method of coke and others 
(Journal of Virology (0022 - 538 X, JOVIAM ) ** logical 
chemistry , 268 volume, 8256 - 8260 page ), did the method . 

overexpression doing by introducing human GRK2gene 
( [benobikku ] And others, FEBSletter , 283 volume, 122 - 
126 page ) into C0S-7cell as the namely, phosphorylation 
substrate , making use of [rodopushin ] inside ROS (Rod 
apparent extracellular paragraph) which is manufactured,as 
human GRK2 from retina of bovine , making use of those 
which itmanufactures from bovine brain , Gprotein 
<sub>;be;ga </sub>subunit (G<sub>;be;ga </sub> ) as as 
cytoplasm fraction making use of those which it 
manufactures, 5 mM EDTA, 5mM MgCl<sub>2</sub>, 
0.3mM ATP (20;mu Ci [;ga -<sup>32</sup>P ] -ATP is 
included. ), Light was irradiated to 50 mM tris -hydrochloric 
acid buffer (pH , 7.5, 15;mu 1 ) which include 6 - 12;mu 
gGRK2, 3 -6;mu gROS , 200nM G<sub>;be;ga </sub>, 
phosphorylation reaction of [rodopushin ] was caused with 
GRK2 by 10 min incubation doing with room temperature . 

It melted compound in N, N- dimethylformamide (DMF ), in 
order to become final 1%DMF , itadded. 

Adding SDSsample buffer 20;mu 1 , it stopped reaction, 
solubilizing it did the sample by 10 min treating with 
sonicator . 

SDS-PAGE was done making use of 10% polyacrylamide-gel 
electrophoresis jpl 1 , gel was dried after CBBstain . 

[;ga -<sup>32</sup>P ] -ATP imaging in gel was done 
making use of imaging plate , the quantification of 
phosphorylation [rodopushin ] was done. 

GRKdependency phosphorylation inhibition of compound , 
when designating solvent treatment under 200 nM 
G<sub>;be;ga </sub> existing as 100, showed solvent 
treatment under the G<sub>;be;ga <;/sub>absence with 
inhibition ratio . 

[0700] 

experimental result 
Result is shown in Table 1 . 

From this, as for compound of this invention it is clear to 
show GRKinhibition which is superior. 
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imil (Table 1] 



m» (uM) n Egg 1%) 



2 


30 


2 


>30 


3 


30 


2 


>30 


g 


3 0 


2 




70 


30 


2 


>30 


7 2 


3 0 


2 


>30 


9 5 


3 0 


2 


>30 


15 3 


30 


2 


>30 


248 


30 


2 


>30 


268 


30 


2 


>30 


298 


30 




>30 



[0701] 



[0701] 

[Effects of the Invention ] 

compound (1 ) or its salt of this invention has GRKinhibition 
which is superior, isused for prevention and treatment of heart 
failure or other various disease profitably. 
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